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=24ARY 
In Prosecutina tho ocience of Economics most ee=miata XL*s 
coveral, asoartiona about the nature of causality* These assertions 
load to at least difficulties over the assimilation of tho nature 
of man with the nature of tho economic scientiate The following 
is an attempt to overcome those difficulties, 
We begin by a lo-ontent' analycia of the existing thoorica of 
caýusaljty which leads us to asoort that a caucal statement makes 
a propooition about a relationship in tho world whove form in 
mirrored in the to= of the GtatGment itsOlf* The deacription, of 
the formal, propertiou of such a statemant io facilitated by our 
finding reason to doubt the 0xiQtenc0 Of 0, COWi8tent logic in 
which caucality can be represented* This loada us to urguo that a 
ctauwa otatezont in formed in a two-part lanpacoe 
The. concept of causality co impliod is quite unIca proviourily 
proposed theories for it is understandable only in termo of a 
mutual dependence betwoon cause and effoot with each causal, relation 
boing one in a continuum of such dependence, ftrthorwre I in. 
gituations of cystema and/or observer alteration only such statemento 
which axa# by our datinitionat caucal can be forwdo 
196UP to chanZ-0 " theory of causality in to compel a chane; e 
in thQ thcOr. Y Of Action that Is based upon it* Hencep we conatruot 
a diffiront theory of action based upon the Sartrian concopt of 
froodoz, -ý/Such construction. 
is facilitated bythe criticivma of 
enav/moww theorioa of actiona in gonaral and of the thoory of 
economier policy in particul= that we have madap Wo find that 
coveral applications of our thoory of action in the GOiGnCO Of 
Economice =y be poscibleg notably in reseoxch into the link between 
'micro* and $macro$ phenomonao 
II rA TA 0 D17 an ON 
I 
MID therju wag not writtcn as a crumtding tract but in a 
regult of corULin juainations on a selection of connootod th=QG* 
"bo roa=n for tho study. vas ry perplay4ty over certain propocitions 
in Econ=ica wA my desire to dispel this perplexity. & It ray be 
that Oux OffOrts; mcralY r0sult in O= P=p1mdty being ýU=Xerm& 
'ýo tlýo of our XOaAýrg* We )WPOV '110,4"Ort to chow that such 
r-olutiom we have ac4Avvud am unol'a In tho mienco of rron=jcg, 
Wo shallj, in what follovap only exazine oco. -=Lc unalysia in 
tho sonce of the m-called tlibcralf Monomista p=oyed since David 
HMO In Great Britain and Amoricas Vo utt=pt at all Va. - made to 
snaVso V-4 thiatoricalt school of social mie=oe The reason for 
tl*Ao oýizclou waa largoly qj concerm to clarify the theory oC ocon=io 
yolicyp that is cormnly employed in the dcaiGn of 4nou=Ic policies 
In tho co-<ý41ed Wastorn 6a. -ocracica. AltLou&h wo ha-M not be= &blo, 
to irsýosti&uto the quostion in dotaL2# however# it socz; p that our 
reaUtu arep in. the main, applicablb to tho mora hiatorlmaly-baced 
MOVWd of study is bout described ao foxplorator. O. Rather 
than iýYinlr $a JugtiAr a. QOrtaLn Interimotation. of the science of 
Econozies by reference to a toxt=l mwlycia of the vubject# we have 
attomptod a differont tochniquo, Vo havo'aouC, ýht tO 1313t up refutable 
bnothor-as about the mturo or r=nomica and to att.., pt rftuti. 
on tho basis of textual quotationa, In thin way we bavo tried to 
study Economics ino It is'* Furtho=oro# we have tried@ wberover 
possible, to dozzonotxate that tho pro-cuppooitions or Economice are 
dorived from Q certain PhilOsOPhical standpoint* Thisp we feel# Is 
(n) 
CL CourDo of rocearch Mora likely to find out the nature of Lconomio 
Orcument than to provide another interprotation based upon tho 
onumo=tion of supporting quotations* If we were to provide such 
4n interprotationtno doubt another'could be cat up to oppone it 
tuid 2ittio would be forthcomina that could, bo =ed by the scionce, 
in. itg y4rposo of findina Mlanations of economic, phonomem, 
T,. v vorls of warning cay be in order at t2his. point* First# 
one cm=t read this thocia for 
; 
ixed and definite conclusiona and 
find them,, Such conclusions " have been derived mwt-be subjected 
to Tigoroua chacking by other rer-a=ch=* It in hoped vo bp-ve 
montionad in tho text those P=tD of tho 'thesis uhich seco most 
open to doubt* 'do vould emphasice that much of Uhat follows is 
still in its Infancy. 
Second# the reador will find voma use made of symbolic loi; io 
In tho exposition of tho arr, =ent, No doubt the arommt could bo 
ro-wrorked into anothor typo of Ian, -uaao. Wo would# hovoverv point 
out that a knowledCo of t1up rudimonta of symbolio loe; jo on the part 
of tho roadar has boon accumode 
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CAUSALITY III 
CIUPTZIn. o: rEl 
On tho 
1 
DuNcat I'attor of Economice 
Economica r. =31dero man an an iv, =t, $ I'lan la coon CA cn =IVa' that 
" ablo to not# 1*00 PorfO= QQtLOnGf that COrXO= DO= Or JQa3 to CL 
rjoti=tion that ic jxxcly oco=aLc# Vo whall not horo bo comiderin, -, 
tho dofiniti= of leconmiols In tho follovinQ-, the to= Vill be taken 
as primitiva =d co left undofinodp Since, too$ Wo moan to con&wt a 
f0=1 rj=lYcJLa of tho cn=ptlona of oconomica wo chall not eaquiro ist4) 
tho naturo of oconomicat' excopt lnrofa-. its ouch = enquLrv c= bolp UG 
roVcal Co=O of tho t3oro deep-lyina aar, =, ptiona or tho ccionca of cccn=lcG# 
Tho Coneopt of tho ruaturo 
A 
a= cLo an oc=mio aC=t hw cb=, L-, Od 0--aY 
tbx*uGh, OUt tho hictor, 7 of tho =bJeat in that tho concopt haa been wro =d 
C*= OXPUcitlv introdWeed into economic an-aUDICe AO *10 &ball 'O'CIOP P"COX 
402- 
dmW fo=ulatiow of tho concopt aro usually in tho to= of procica stato=nto 
rath= th= Vt,?, UG hLl3tOriral CMC=Iiti*C, X boUovog howovor# that wo 
0=11 find tho car-once of the coucapt bao# broadLyl re=in uwluwi,, rvdq 
Lot uo pa=9 tho lite=ture on tho mbjoot otarting uith tho Ifirat 
oconomist' Ad= Smith, no uTitoo I 
Thia divicion, of labour 10 tho nocascary 01"'. 
mnvequc=o of a certain ]Xoponcity in h-., =n nat=o 
which ban in view no axtensivo utilityl tho rzoponsity 
to tr=kg bcxtor and exch-anco on* thine fcir cwthor,, n 
(Cmith riDr Vol. Is P*12)* 
lionco vo'are told that in history m,, nkfnd has onoifvd In markot 
activition and that precumably that this in COL=n to difrcr=t natjLorw 
at differout tl=s, An a otat=cnt it io cle=ly rofutabloo If accoptod 
as validp it in alco a roa=, l for ctudying how rnd wb7 therc activitioe =g 
ca=icd on* 
Vow a, 12 econ=ictb extol tha virtuoa of coono--Lou vw a mcana, of 
underatanding 1=alityls Its theraforop follova that they boliove uhat 
uAy anal co JLcg in como ccnzop part of roalitys Thus we =wt conoludo 
that lawfar &a ocon0micts atudy $the y=pczaity to truck# bartor and 
cxchanGG OW thillg-f= anotl=l thin proponnity in roal* 
It ro=Lno u=.. =.. -crcd idiothar tho acc=ption of thic reality to limitod 
to a particul= cocial opacp. 
3 let use thoreforog =ko como altc=latjLvo 
accumptlorm about thoso llmitatioýmsp doduco conclusio= of th(m and t1wa 
find tWoo limitati= which tbo ccionco of coonomica amorttlo 
Firat lot thoro bo no limLtatiOneo Tho propc=it7 ic trua for cal 
ctatoo of cankind in all cp=/ti= relatio=* "Mun it in aas=od the 
co=pt of c=har), -, o in applicable V) ovory ooncolvablo attitudo into wbich 
=! ýfnd could concelvab27 ba placed* 110ro upooiti'llyt no liýit, 3"Orw 
. jr, nILLCO tte QOt of cocial wtions contain no olc=ato which c==t 
bo 
-3- 
called by the n=o I excharzo I* Yet wo road I 
aociaty moda r--ozv Oaa a r=kot Placo 
and 
. 0;. "o eaoh bolonC to ==, y cirolost tbo Unitod Statoup the 
Mkop tho Sa=Wlrooa f=LU# tho offico pool otoo In 
almost none of thooe relationships 13 thooro=ieing 
pri=iple that or dec=traUcod co--potitive pricing, w 
[I] 
(Sa=elson Pe 1423)* 
Thus wo owt concludo our hypothocis is re-rutedo Thero aro Umitationa 
in that cot an vocial rolatioac =a oconomio owoo 
It ae= too that# judZLn.,,, by tho quotationx aN)Vog thoy arioc 1, mm 
tho state, of =nkiad rather th= froz a particular apace/Uzo relation, * 
Secondv than# lot our proponaity apply to a cortain atato of mmkind 
at wW particul= tlzeo Th%w wo arCuo tho cat of social actione containo 
a non. --ampty cub--set of actio= that c= bo callod lcxOh=&*'v at aAY GIVan 
cpaoo/timob lio find thin cupported t 
"s ** tho mcb=Lam of tho zark-at# tho contral phenomanoa of 
the imlusatrLal world ... In (Vioi: ctood P*13) 
or 
IvQuOstions diroctod rrl=rily to =JntairAna ozplo3rr=t =o poood 
co inftequontlyp an& aro even then co completely dominated by 
allocativo quactions that for praotical purpocea they cro an 
infroqwnt czd minor problem for tho ciUzen4, " (Gtigler'ý. 02). 
Tlnm, the cot of vocial actionz contalno w4ch a Cub-cot# Two iztcrcGtil), G 
queationa aro raicodo piratt how bLg iia tho c=plo=nt of the cub-08t? 
Socondlyg to what cztoat io it escociatod vith Ono conCOPU03 Of COCiOty? 
In answer to our first quory wo road not onV, tho two iw-odiatolY 
. i4ii. 
procedinj but alco i 
9. .. tho two creat forcimj, afgencicc of Via world's history, 
have boon the religiouc and the economLe ** oe ROUCAOUG 
coUvou aro moro intonme than econo, -.. ic# but thoir direct 
action coldom extcndu over co ImrGo a V=t of lifoew 
(flarchall P* I) 
uMcb litatoo Cow=11y loconomien imattorol 3rat La cupportod by I 
"CL, ompotiticýn7 ,,, jo only a cocond3ry# =d ono mi&bt 
alwat cay va accidental concoquoueo from tho fundamontal 
charm-otorictico of mode= indautrial lifoll. (1! =Dbal I P-4). 
In other wordag ec=mio actiona are not tho only but aro the coat important 
typo of rolation in cociotye ftom thic wo can fo= a JjypotLct; ju which my 
boll) u3 to cnmmr our accond enquiry, Vo accort that the validity of the 
"eko-. C 
proponaity to which wo referred at the bead of thiD btasýkea holda only-ror 
&n Inductrial cociaty but ia indopendent or wW op=o/time rolations. Dut 
boforo thio cam be c=mlnad vo mwt defino more clocoly #industrial cociotve, 
Vo bcGdn thin tacl-' bY Ox=irdA, 3 tho lWpothosic that 9 tho VaUdJLt7 of 
tho proponzity $to t=cLg b=ter and exchm,, Lut hold* only for an $industrial$ 
cociety but ic indepondant or =y cpaco/tir_a rolations* Tollovors Of the 
hictorte. al met-od vill dlcPute the laut elmme bat einco wo havo C=ludod 
tb= thoir objootiono'will be itnored. 4 
An it otandup our hyVthocia io not mo=LnCM i=ofar ac tho to= 
'Wustriall ic not defincdo Obvioualyp it r=t apply to thooo countrioo 
WhOrOin OcOnOmictc uv ctudYiNC, likO 'tho VOGtOrn cocietylp but Coon it 
includo co-callod Socialict statoo or Primitive Agxzrian cociction? Tho 
w="- c= bo W=tLcoat noVer or 41wal0s Or in W= Placcut JLU W P1000 
or in ovary placca or =y combination of Via cix* Resco ue havo cuparsodOd 
our oricinal hypothcaic with anothorp n=oly tho ITOperlaitY ic t=O fOr 
all timon and cal p1woc, 
At firat wo c= rulo out thrco UltG=tivcc Cir-, Ply by 00tirjg that 
-5. 
tl=o exists como study of Soviet and A&= ", ocon=ioa 112 tha Iii; ht Of 
thLI3 propencity, Tl= wo c= &V it JLa not co that tho prop=ity in 
believed to be untnw for till tJ=G and all ý1=3* 
So what or our orlZinal hn4thculu? TbaVit is refutod is coon by 
"# o* there is iu fAQt littlo contaot botwoon the toncts of 
tho cco6=lca satudiod In tho Waste= Varld &nd that of tile 
Iron Ct=tain nations *9 *" 
r' (S=IO'C=A'? 
* 1630) 
or 
N 
wTho #ctato-aa-endf eeonoaLst ceen two ataton UgnZaGing 
o in International T=dy UO coac therorore a political 
%At TIw act =v ba vito routimo and unint=sting azd 
=, 7 have purely Pconomio CUUO But it in atill the cot of 
a sovcroi&n powerl wid non-coon ", a conaiderationa alvc$a 
Como An*" (Ulles 1'*4)-' 
I? = we muot conoluda that tho propensity ic truo only In cozo ti=c in a 
cociaUat syctozo But what of an aer=i= economy? 
161'a raoA s 
0, ** to cultivato tho tWound van tho oriCiml distinction 
of ran# co in *very ataV of hic oxictenco he coems to rataia 
a ; xedileotiou for thia primitivo 4=9loymwit 
(Cmith 57 Vol 19 P,, 333) 
er 
au o9 th* op; ortualty to öxchanco Coode In tho vorld ==kot 
0( 
cri 
,», enableo the 
davoloping co=txy o*9 Jolm. --co, ýP*262)0 
TWO it coo= our P=V-=itY ic Pro Gent ila all rznkind to como decroeeln 
coca cazaa it ia more constrained th= in othem tie therafore havo to 
conecive of a Given cooial cot wbich Includau =tions by one porcon that 
be= upou tho actiosw of otherso Thua wo too that the abovowntiOnOd 
proponuity is coon to apply in all placoo at least como of the 
UUtb= the applicabiUty v. -riou over timo la not discuscade 
-6- 
Dow we bavo so. -a undarutanUng of tho extent to whLch coonomLo r. = 
exista, lot uz a, -Ain dip Into Adaz With to find what he folt the 3=t= 
of thie Cninal - ocono. -Ala C= - wage 
ITO wxitou I 
"It ia not from the beamlenco of tto butcj=s tho b=w*rj 
or tho bakor that ve expect our dL=ort but from thoir 
ro, gard to their oun interotts, Vo addroan 0=001voull not 
to their bz=n4ty but to thoir colr-lovog rzd novor tdila 
to them of our own necocsitica but of their adv=taCoaft 
(Smith C9 Vol, 10 P013)e 
TImo man act* accordina ouly to JULa calculation of seIr-interost, I zb,. Ai] 
riot dic=c tba pxvjorativo avartonos or auch a iDtatemazt but fr. -mo tho 
bYPOUIGUG that In 0=0rsima tho bonofits c)r Cotion a M= doac, 
I. ý 
not conal4ar tho banofits accruir%Z. to other=, 
A wnýotloa W"w mAs 
matar=lity has boon contrca to Vw noo-ýlaaclcal 
critiquo of rzxkot organication 
s. *, We defino an axtor=l offecto, an oxton=litjp to be 
pro C=t VhO4 tj A= tj A(XI, X7. ,,.. I 
)(r_% 
) 
yj ) 
Thic ctates that tho utility of an individuall, Ap ic depandont 
upon, the lactivitioa I (, Y% IIXz. ý...; X1, *)p that aro exolucivoly 
under hia own oontrol or authority# but alco upon another 
61"41,110 GztiVitYp T, p which is bj definitioa und= tho 
control of a cocond individual, Bf who ic proc=od to bo 
a membor of the =o &Toupow (Buch== =4 GtubblobLnd 
pp, 199-200)* 
Thus war*IWpotI=i* in rofuted. But it ror-aina that unloca an imilvidi2st' 
can coatrol co= activities them Is no zcanima att=bod to Vio to= 
individ=1 utilitys Hcacoj wo =at concludo for him to have a utility, 
function econoxio man rrwt control at I=t ato aotivitye 
Still# howovews th= rorwaine a problome ILIIY do0a ho wich to cont-vol 
O-V =UVItLOD INVUW? 
. 
Aa axnGwor bw only b0cu mdo In t=--G or COCU&I 
-7-" 
, vayc 
utloeye n= vo lave tho followina =zvi)ro to tUa quo*-otl=: 
"Mo Idea CO4-c*, =r 4, ** choorms tl-zt alte=iativog out of 
the vuriouo ultermtivoo open to him, 'Which ho roat pnferap 
or r. -nlca moat hichlyo" (RLcku PsJO) 
and 
C*, con=Lc r-= ca a byreothecia. 7 ". ** c= bo cald to 
lcwc=ol ainGlo-atmied pur. -Ut or pocmiia--7 rojrjat=ut 
by =; ploycrs in compotitivo-inductrical =d thin lao1jumptiout 
worLs uoll In a vide v=ioty of bypothocis in aco=mica 
bo=int-, on mogr of tho ==a pb=o=na wjLt,, j whicsl coom=ico 
doalus" Oltied= P*29) 
and 
*All that foUow3 chall ralato to in idoaliced individual 
I as== in tho boginninj an known# iooo empirically 
deto=incblo undor Ideal conditioasp tho cmounta of a 
econo. m. -Io cooda which wM. bq. p=cl=ed por unit timo by 
an individual facod, with tho pricon of thoso Goods and 
with a Given total expondituro, 
we #* Mr-ing confroutod with a j; Lven cat of prices and with 
a Civon inco, -49 our Idoaliced individual will alwaya 
chooce tho same not of gooda 0, so 
if an individual caloots batch ono over batch twop 
ho does not at tho tin timo Voloot two over Ono 
ri 7 (Con-11 IGOUAPP* 4-7)* 
All throo a=cru to our CriCinal CKui%7 am Couchod La tho camo torm-se 
Thoy cpcck of = individual; of tho individual'a dociro for hie ova coode 
64tn, L-jcA4LP-ce. I: Ovho. --o in tho =.,.. -oajnC ic 
tho concept of b-e!: wfttetw or Icocial Good' 
introduced excopt, an an O=Cpti=# O*C* an in oxtoxmalUy theory* Tot WO 
bave caroady reAttod. tho h7pothosic that =a is ==1 to bo c=platelY 
in that ho cw=t c(xicoivo of thio otate. An a ommtoxPoint 
to tbla view V* lea, =# 
-a_ 
"Ilictory in Conc=1 # and ctnpociallv tho hictory or cociallstic 
vonturon chowu = am coldom carzblo of pxo ideal ultrui= 
for cny cont; idc=blo tima topthore* (Varchall P*7), 
StiU9 lýow«erp vo havo cicpkv chiftcd tho prWal= bacZ: a ataCoo Vo 
GtUl do not knov lwbv mca bold tho Undo of valuou that thoy do. libia 
implica two quostionn* Utat aro tho Valuotl vAid wl-q aro they hold? Firot 
wo I=vo the concopt Impliod that to have coro wcalth than 1003 in a #Cood 
.. iw 
that w-ro wcalth rathor th= leso ic a thLn, lsl * Ilonce I wo could arg. 
llcwd thiz2j* rather tb= a tbadle In CaLthp howavorl, vo finds 
"QuaUt, y oa* in CIO vory dLoputable a rzttor that I look upon 
aU iafo=ation or thic kind an G=cubut uncortaLmo 
(smith, C1.7 Vol- 1, ro 225)o - 
Tho quality of wecath# thons, dooc not enter into Economicc# It ia j: ivOn* 
Lowe# we come to the proponition that Given that qualltio2 do not ebanra 
moro ucath lo bott= than loco* 
Yet this b0zo týho wbolo quostion of value. Wo arro aradng in fact 
that p=vIded the =t=o of unith doe* not a. =Co core, wealth la botter 
thaa logo$ yot thin leaven complotcly 1-1-ad why thlo ic coo It In 
maroly an azcoxtion that tho value attached to woalth buad1co'lacroacca 
na tho cizo of thoco bundloo i; rovrl in thin to= it la cimply a mcann of 
obtainina ca tri-Ueation of valuo, (ro unmmr to our accond quoction is 
attemptodo) 
An cracho it was usod by Vareball wbo wrotes 
"Tho moacur=cnt of motiva thua obtained ic not *9* ParroOtlY 
accurato; for If It um ecomocica vouldran: z vith tho meet 
vAvamoca or tho p!: Ycica vai=cst and notl to it c4tual2Y dOlOOr 
with tho loant rdyawede 
-0- 
muk nut yat Us =cL=ro,, to acourato crwu&h to onablo experimed 
Perm= to fora=t fairly well the extent of the ravulta 
that will tollow froz chanaps in uhich motivou of this Und 
c= chiony conco=ode" (r=chcn P* 21 )9 
The imctivoa tý=olvon'rxo of littlo c=cc--i to cconoziatc, An oconomlat 
U co=rrAd Vith thO OfrOCta Of thOSO MOUVOG In a lare-, o cub-cot of the 
cooUl atato. It i:; thhw clalmod that ocommloo La valuo frooo it is 
=t tied to a particuicr. wauo - 4yatomo Z'Cuch & Claim# aa vo havo coons io 
bazod upon tho validity of quostion boZzina on this matterl or rathor# on 
tho fact that moro beiqg, bottcr than leca La a statwent of sach univ=aal 
accoptance that an valuo C'115to= acrea vith It* Yet tho Ubolo point 
about values In that thQy asseco quality* TtAw the quectioa of valtu). -rroo 
6=0ralications =Lot =can 61ther that tho amoccownt of quality io not an 
Important explanatory davico or that ocono-mlos implion no =Iculmr valuo 
Cyatoze We shall look at týoce In tu=e 
Firats, that valuo ban boon placed at tkx6 vM contra or ce(moziotal 
expl=ations of actions hardly V. 2p; orto our firat altox-nativoo AO wo chn' 
coo in our czalycia of actions, quality wcormont in an important factor 
In explzi-dzj cortain aetloný licneop value-froo cannot zo= thico 
tocondf'- roc=t vork ca tho unoory of valu3, houv7ero hau rzao ex, -iplicit 
tho motivea of m individual uctin, ý. -, in cocietyo Lot ualp thoraroral wualýo 
tho behavioural as=ptiona of tho wdola to too if rmy clua La givon as to 
tho valuo tritt =. of the Lndlvidual vo =ad: 
iba idoal conc=r chOQceu that catc-ruativos out or 
the v=ioua altarnativen open to hics which ho most rzorarDs 
or rarl:, -.. moot hirb], ye" (IILC%o Polo) 
and 
if aa indLvidnal colooto batch Ono ovor batch tuot 120 
QW10- 
does not at tho crze tlzo solcot tuo ovor ow *0 oft 
(ca=lcont, P*7), 
1: 0v it La cloar neitl= atato a g7stem of valuo for tho individual, All 
that -la Oxplicit In a rule which Cover= tho w4y in which tho valuea are 
applied to thinL-, sp lao tho Conaistency Axiom, Ve believep howmr, tharo 
is implied an accumption about vuluo which bao acain boon meept out of vicrwa 
in tho abovo turo quotations wo read "oolects b,,,. b-tch ono ovor batch twou 
=d leboocos that cltc=tivo wat of tho varioua catc=tivou opan to him# 
". ch he coat r=fa. -a*" A confuzlcný io inmodiately a; p4=nt. ,, -,. o 
valuo of a bumdlo Is VV=: W--OUG Ulth tho action of aNui. -ing or proferinC 
Ito r-owe thoco are cop=tee 
Tho ; OPýýwioa io GOOU if Ow conceivoo of action performed by a Pwo 
Individual an a ro=lt=t of a cotivo (e., C* to porfo= tho best poosible) 
and a not of values (occo an aaco=eat of tho boat poaciblo)* It ray be 
that en individual has no cotiva at all* In swhich oaco the Value of . 
Varioua alte=ativoc aro not tramlated Into 'choicol or 'preforencol or 
Iselection", . 114wh actiona that aro then porformod aro c=plotoly random 
and vithout roazono Tl=a eeot=lca ascumoc tho cotiven of tho individual 
=0 rolated C=Otly to a valua str=turo. Civen thic asv=ptiont vo can 
rocard tho Cotivea of Individuala gw cm JLndication or tho valuo cWatcm of 
thoso individualoo 
From tho two quotationz CLvon ir. =diatolytboveg C=ator valuo implica 
f; mofozvncot or falcotion' of one ultarnativo over anothcrs Eonco bottor 
or voroo can only bo aucoorod in to= of co=othina oleo* 110 =y =q 
concerts cro bottor than football catchoo but VAu does not enable us to 
roy concerto aro tho boot thins, 'in the world# if tho, world contains ot. 'wr 
thincae 
Dow We view of valuo ic partlaul=* It claLmn that oon=tiOn ic at 
.3 Or thjLt, vi&w wan ox; rozood 
by tho baco of all valucam, Tw cz. Ude for 
ýMll- 
jkmtham in te=u of his calculus of picamme utmao a= rocent thinkcre 
have emphavicod tto import=o of timo rrofereneo espooiialY in invostmOut 
azd production tl-. o6ryo Tho prinolplo r=ai= tho came,, however# that 
uotions are rorfo=od bo=auo Of tho lbenafitl that accruea to tha porformoro 
lAwthor boactit now Is cxcb=, Pvd for bonofit later does not disturb the 
pcint at band. The valuatlon of olt=mtlve acts in b=ed upon & se=ution 
of bc=fit; there am no vajuc3 wJLtb=t son-vatimp 
e 
P= Vw above we can zako two conclusions betoro p=cqjjn,, ep to our 
Z=t =quirV* r-irstp It valueo aro bazed upon conGationg thon unleca Ono jLD 
to hold ow theory of ImovIodge for actora wd another for wi(mtjets then 
aw- =at also bold that ocienco proce4da to 60-in ImOwlcdCO on the basic Of 
00; 'rically zi"4 PhC402ý, 10 t'Ov thLO LmOdimt(117 LaPlico tbat if ecommics 
ia to couslutoutly koop Its th-,, or7 of Val= collection it Cust accept tho 
UrZtz=tO Of tbOr, * PhUOr-*0Ph0. r8 W110 111-vo rojectod tho Por. 3ibility that nonr. 
c=pirically buod Idcu aro rwaaUk-,, Uiiiýq, Ono is tL= cafc=od to accept 
Mean of th2 wrld tl=t =o CO=iCtcnt With thlo Vlow Cnd co talzo on a 
p=ticula-- br=d of =tap6, ycjccj. 
Socondg bc=uze &a Barkely chowod ccntation la rolative to tho 
individual in tho broadent conzoo all Valuon axo avem by Individualo and 
ax-O C=Plotoly rolativictic, rionco there cm bo no valuou civon by Godg 
tho Good# the Idoal or even the State* Ealthor = th=0 bO valuOu b4ld 
to bo abGolutoo 
Thlog howavorg dooo not doacribo tho cx*. 0: 2t cf thOCO co-called colfich 
acts. For thic we *=luda that =a &a studied by economica Le in0apablo 
of y=e ultrui= yet comtraned7 in his docire to bo colfish* Baula Got 
of aotionz lag theroforog etronz17 amooalatod vith a notivo Unt la p=ly 
volfislao Ve chould pmact, atronj pocitivo co=clationa botvoon tbo 'two* 
I am not aura If thic concluzlon can be refuted In tbo wrltiAp an 
rc=ozicao All that I co=oat Ic that I bavo not boon ablo to fInd 
cucb a =fUtation CZd that thlo conoluoioa coo= to foUov dLroctly 9ý= 
t. ho cLrCt=. cnt w far rwozcntedv r-4n. -. o# howtwort the abovo co'-'! OlurJLOn 0-0108 
not coo= vital for tho'ara=nt that follows I proi*ro to azzort it and 
, Icavo it to othors to cl=ir, 7 it3 vaiLdLty =ra pmeicoly th= I havo 
boon 
ablo too 
11a., jing r , aid that$ howovcro cov-cral qucttlona ax-ino as to t1w fo= 
this rolfjsjuwrc takes* Ibr Instarzoo do =on bocc= lozo w1fich vhen 
t1w objeoto of thoir dociro = riot I=dLatoly to hand? Or its thoir 
colficl=so rolatod to COCiOt. YT TO thrwd liGht on tbD%-10 =ttc= lot Us 
r,, Dt up tbo follovina tWpothosizi 1000 Itanaciblol tho objcota w 
in. lividual dcoires tho loso colfich ho booocco, Va read i 
Pno ovvr,; ccnL-t,, co=oit which tho cr=tc= part of M= havo 
of thoir mm abilities is en ancicnt evil rc: =kod by tho 
philosopbc= and =rmliota of all aCes. " (SmithC'. 7 
Vol* 10 PY* 95--S) 
and 
OD4oh La =ality Is tho abcurd confideaco whIch almost an 
r= have in thair ouu ODOd fortuno thatp whanovcr thero is 
tho I=t p=baility or r4ccosap too rrcat a a1wro of it 
LO apt to co to VIIOM of its own accordoo (Q-. Lth C1.7 
Vol* 110 P061) 
or - 
'No ** individualo cook to coldmiso oxpootod utility 
(Týricd=a and S=C,. o P*96) 
or 
, "An action# s=h so tho choico of'a portfolio# which =at bo 
undortaW= without Imowledoo of Lto coazoquanco my bo CaLd 
to i=lvo ricke In cucl, a Gituation it ja roazomble to 
acm=o that tho Indiviacd acts on tho b=ia of hiG CxPcc*tatLo'w* 
It ce=o Ukolylp furtho=o a. *: that tho iwUvidual 
COn"i"D Of "VOral roanibla iconacquoncen of hie aoUont 
90=0 of which =, y ba moro lUoly tlmn others. ov 
(LOPI*rAPP* 50-00 
It Goe= not to ba coo Thus no mattcr whýt' t. %G ch=actor of tho Cooda 
in buying our individual remaino conotantly eolfich,, 
co lot us cave to anoth= questiono Is thic lavol of selfichrwoo 
rolated to the voCiaty in which he acta? 'Lh=o lot Un test tho followinj 
hypothocial Tbo sub-30t Of Velfich acticknu U ch=Cod if tho not called 
tho social Opaca In cbanMdo In rorutationvo rcads 
"All for ourselvoc and nothing for other peoplot ace=,, in 
evc=V ace of tho world# to havo boon tho vilo or tho 
mactora of mankind, " (scit', C1.7 VýI- I- P. 366). 
oleo 
"Money c= bo ILbe-ratina, It corrodes the cake of ciwto=*- 
vxMOy does talk# i; OCiOlOGiDt3 know that roplacing tho rulo 
of atat= by the rula of c(mtr=t lorca zo=thLng in wa=tbl 
it also cots rid of so=a of tho bad firo of olden times*" 
11) (C-C=OlCon, 
\P* 1412)e 
Thuas it LD Dociety that la chan, -, ed if the cub-cot of celfich actiono Is 
chaný, Mdq Oftcnt too# %. v read that t2ho =. -Lot can bo uced by cocialiat 
cocictica to allocato jpodo coro offlcl=tly# 
a 
or that tho m=kot ia 
not lothicall, lkwh asportions icpU that inwrar an tho mrkot dopenig 
upo: a wnto collichnooz th. -n - thit colfichmez in co=on to all =on at all 
tims in an Docial op=o 
Yet wo havo alroady road in Narcha. U (800 NO how =11cloua motivoc 
may bo more intonco but Icon Cc--O=l than ocono-'dO cnGGo Illorxo Ve Cat 
up emtlier lwpot., ýccin tim c=plo=ent of tilo wßaot of celtich =tiozw In 
thO social cPaca io r,, c=otI=cis# but not alwayaq no. -V iPPOrUnt th= th* 
4*14- 
cub-not itsolf e 
Dom this bypothosis is not directly tostablop to our lmwdlodcoo 0=0 
uo must attc=pt an irAiract ratutation. If it Wera 009 t. %On t120 atatmont 
of ==kot babaviour vould not applv to ita Mm=d cocial, up"O at least 
part of tho ti=* Henco c=noýcc =at be by its ourn aam=ption in- 
a, ppro; r1zto ev loast part of tho t1moo I. r't*azg wo frano a cuboidi=y 
h7pothocia: It io cuppoced that tho behaviour rzcdicted b7 econozies 
vLU occ= in tho futuro and alvcva will* In rofutationvo read& 
Crolitical zc=*cvJ #*9 adoes not treat of tho ubolo or 
rAnfu naturo an modified by tho cocial ctatep cor of tho 
WhO10 COnZUQt Or r-= IU DOC40ty *0 ** VUU Cl. 7P*137) 
and 
n-no political cconomiat enviroc what a= tho actLono which 
would be prodaced by thic docire riooo for wcalt%7 ifl, 
within the departmonto in quactiong it we= unLmpodod by 
=y othor* In thin way# a twamr approxl=tion la obtained 
thmu wuld oth=iso bo, practicablo# to tho real order of 
larvna affara in thoto dopart=tcow (IMI rl. 7PPA39-140) 
or 
"'Ma rwt that nothina in parfootly wourato should not bo an 
excu-so to rolax our atandarda of tho =pIrical vaidity that 
tho pmpositions Ln oo==Lca do or do not exprocco" 
EQ 
(C=wlr, on,, Po 1770) 
or 
"Borcro my worthwhile dooLcion c= bo reathod about tý, V 
parkicul= econo. -: io policy in tho roal, ;, wld inzUtutLorwIt 
historical =d OtatLotic-al iUV8GtiCMUOn Of the SOtual 
cit, aatloa Io an caccatLel c=pl==t to the cc oral. cl 
oducation in econozio priwiplev (Noada 
-15- 
F= this wo m=t c=luda that cartain of r. =Ia sations oxe wnp- 
cconomcico Alte=tivcly# thin c= ba citated 03 followce Dozo of tho 
ZCtiOZ3 VhiCh CCOM=iC* =coSaicas ac ectiona In tho ma-so of activitiso 
parfo=d accarding to a ratla=1 acaa*-O=ont of valuce in tho llcbt or 
catc=mtiva ecru-.. cz of zotion cannot bo oxplaircd by tho r, =t of vx4-, ==tG 
with wl2lch wo have co far boon doalinj; * I'mru=bly thin ==t =an that 
c=tain lrcrfo=a--ccr, ' of r. = in aociot7 aro not a ratio=l racponso to 
valumo In othar-., ý3t tho coneop-t. of tho Irulividual construotod In economl 
thoo: rj ic MmingA no a'. to p=ido a complatoly amral cxpl=ation of 
mcrloind'a aotivitico* 
rx=vcr,, tw =, 2. ý rcm this =o uncaoa--, r*oa tho acaumptim 
=ico because ecrtain Or ==: 'Jza'8 =tivitlGD =0 nOt rkctic= 1-n thO 
a0ve Gc=Q? Or# if not* =u thoy irratiomi actio=? F=therp why 
U it that if coonczLea h= no jp=ral cxpl=ti= or =nlc vocL-a acto 
has not a voro c=ora3. cx,, ýI=mtioa +Uwa tl=t obtaininC at rzooont boon 
forthcozinG? A-'IcwQrG to thacO questiono Custs I fearp bo tho cubjoct or 
fut=* woe4 and cai=t bo c=a1dorodp rorr aU thoir intoreatp ho"O 
That vo b=v na Individual =tin, - colfichly within certain conotraLuto, 
thlo bohaviour 0=0 introducod into Cocioty racculto In a Given cot of 
inatitutionce so ca. 70 Ocono: ýJca. I Comotima roality appcarc to behave 
J"t as ocommi" ccja it will but at oth= tl=o it uill not* NOW 
obviounly cocrelon C=. Ot c=pWn 4 ch=, -o in tho docroo of colficl=ca 
only a ch=Se ln tho individuallo altrui= c= do that# Yot if our 
Indivie. ualn aro colftc4 thc. -. o caa bo no rc=ou for thic chan, -* internallY* 
-A= a-.. -=ru f= thic kind of cou=a cz=t bo explalmod EithAn aconomical 
thoy arro not introduced az a V=iable and honco cz., =ot cmtor our disouzciO'2* 
EZ-Ould Ox 0 bowavorp bo attfM=tod to foxtra-ooo=iol facton thon 
a rw bMpthociis can bo doducaa f= ar"=pUons and aiio= %&Lc-h WKPIJLOitly 
includo tbcro faýto. -. -cp CkAy thou cari tho Vmm=non bo adcquatOlY 
0 oxnlairled 10 
4016- 
Thuzip we find that volfial=-so lo eapablop in certain oirc=stamceso I 
of alterina tho cocial spaco of which it is part but not in otheras 
161a cozo zow to a co=ideration of tLo conat=into whomby cociety or 
othor aýpmtu can influanco tho aetiona of an indlividualt, Wo shall doal 
first with those aoticna bv peoplo to POPID which aro a Conco=itant or 
thol. - livina in a social atatoo Thou* =, v bo te=od extornalities, In 
skotchinj the to= of thooo we shall not att=pt a complote catalocue but 
imoroly talk of two typos which have Ecueral cu=encyo 
Pirat vo bhall Identu)f tho fcoorolve tffle t 
One prido of c= makos him love to dominoor and nothin,, - m=tirLoo 
. 
him so mch ca to ba obliged to condaccand to perouadc hic 
wariorsou (G=ith C1.7 Vol* I P*345)s 
*., a bavo al=ady coon thia dafined in Ducha=a and Stubblabino on pa, &v 6 
but we =y alco rcads 
OLUtIo room in left fbr doubt about the extent to wbich tastoo 
9** are mouldad by social foreou, " 
00 Vo Graaff Po 44)* 
It should be noted that tho azte=al A tiea9 of SmLth ara rot procicoly tho 
v=o as tbaso of our later ex=ploao We would contend# howavorg that the 
dictinotion botvoc-a tho co2rcivo t"o and our noxt cateCory Lo soceptod 
t! =au, jwut tho hiatory of aconmicao 
E; oeon. dp tho 'Gocial tnot I 
"iýaalth *es in powar *9 oe Tho powor that poasaccion 
i=adiatoly ond dirootly COnV0yG to him 10 tho yo7dc-Z Of 
p=cl=Ln, -l a cortain cox=4 ovor all tho labouri, or 
ever all tho prod=a of labour which in then in tho'==kOtow 
(Saith, C1.7 Vol* I* pp* 26-27) 
or 
o*17- 
"* 4. s what ic important about it 
Cioo* tho doctrino of the 
Inviciblo m=-Jiv tho eysto= of choclw and balancea that 
C13 
co=c under porfect coppotilon, (G=l loonAY. 0410 
I T12is second typo of externality bbviouzly is akin to tho concept deccribod 
by JaU Cil (POI35) i 
No 96 tharo =a cortain principloo of b=n naturo which vxo 
poculL=ly cm=cted with tho idoaa and foolings 6maerated 
In r. = by Uvin, -. in a state of society .. v, 
Tbus analyaiv of society io based catiroly upon an analrais of coci&a 
exta=al effects* VIOV the not O-C all effects bearing upon an individ"I 
is cooposed of two cub-seto - one containing coo=ivo and the other sooul 
a 
Orrectas Yet to vhat extent this division In/roal one and to wbat oxtont 
the division is cb=, -,. ed b7 a Ufferout cocial ordor romains to ba 
diccovered by further researeh. 
loot us firatt boweveri, try to analyco thic cooloty & littlo coroo 
Wo read on I 
'Me Otate Or. 00voraientY in Which wo havo boon bo= and oducatodg 
and under tho protection, of whLch wo contimw to livo jut in 
o, rdLn=y c"oop thogreatast sociaty upon whog; o happinoc; a or 
r4cary our Cood and bad conduct can havo mch lixfluc=Oo It 
Log aecordinglys by naturos most ctrongly recomzo, -Aad to Ueo" 
(smLth C2.7 Po 95) 
. 
w4 
wSho a=o prLnciploa that direat tho order in which individualO 
I 
=a roco=ended to our bomficanco diroot that likowico in 
vblch'cociotica aro roco=onded to it*8 (Cmitht'2,7 POO* 
It would com that tho cocioty in uhich an Individual livea and under 
IM18- 
whoso voctial CO=trainta he ic talfich =wt bo the Ono 1n Uhich hO Obtainm 
tr,, o jxoateat revard for him bolita thcm, Fr= this wo could cot up a 
4nathecia tl=t it is 1,00 . old 0.11 Irldividuals 11VO in vio v lotioa ubich 
thp, 7 =rt prorere 
I= not m=o if ir=h = wnertion hw- boon rofttol, fron-azably 
in view of tho diac=aion on faoto. ---. Prico equallcation ena on cicmtion 
(o, Z# tho co-called 12=in =, b7pothosis cta-. 4e to u=ofutode 
Bowovorl ej=e economic twalyaia az. -=oc that botwoon altczmativoo 
ia a coatly opo=tion vo should cuppoco a parcon vill OWy Ca obwat 
findiz%-, tho wat Z=rerred country =til I'. -. u M* Sinco cuoh a dQoicion, 
Is bazed u; oa ll=py, coat and rovonuo c=vca ov could arZua tho pcra*n 
id in a worsso than optimal situations 
Sbo nati. 1-0 
10 
of t-ho coclotios betwen %tich tho Individual chooron 
doool bowavcxg bava cartain fvwral ch=aztericticce Alroady uo havo 
goon that tiioy cmt por. -It m= to act voalalU on the lincs doccribcd 
abovoo vo havo QUO C.., = that it ic lindastxialo to a L: rce", = or loccor 
extonts 
M=t of vocia c4tion then? UO e==tO hold a co=cpt of action 
unjon, 3 inaviduala c= control certain attivitica - this uo havo already 
COMO It is aloo Cloar that Udividualu c=ot bo purroly volf1ch unleco 
tho romats or thovo wtivitiou =c. -w cololýr to therm cwo Lndividuala, 
fn=o lot us urnmin tho hypotherlu that the ro. 7altz; ot certain activities 
nover ace= to tho individuals that control thoco aotivitics# Vo firA 
Vila rofuted s 
*All rwa cconomLo ayeto*= contain c=a conopolyp and hence 
c=o coorcivo powor for particular LdUviduala 
T oco extant, tilonj ir-lividuala roccivo tho roc-AltO 
Of thoir Aotionce To c 
I 
euV- 
It umad be coacistont with uluat wa havo loarnod abovo that Vfto oxtent to 
which this Io not r-o io limited bw t4o oxt4mt of extn=al effacto boarinz 
U, -zn Vhcco Cotionzo Lo a coroUrry %, v can caacludo that individualo caa 
stako a rf--O, -4xty rieAt (M certain results of their wtioz,. --, * Honoo Wo havo 
a rjst= of IMUvidual Ixoporty oW=M%Ip-o 
In a ccn-oo wo exo c=. -Lain. ", CL 070tcc or cxzl=, zo in individual pror=ty 
ri gtt 0,0 Vo rzý in Smith (1) Vol* 1, P4156 ()r tv, ,, tho oac= 
.a vi&tts 
f of privato pro,. -. crty 9* p" crA r,,, ain in =t4 (1) Voio n. P*79 * 
"To probibit r. crcat ptopla mu that thV 
c= of irnry part of their own producot or I'= cmmployUg 
thoir'atock end lndu. -tx7 In tba way that they judCo rout 
a4vantacooun to thazzolvoop La a =iroct vioiation of 
the coat ==d ric4t3 or mr),. -Ina'a 
Tho eYut= Of C=hvZO ics at, bast# voluntarj* ribaco, wo Got up tho 
iurzothoniv& &n initvieual in compolica to en&-4-, o in tho ozcuan, -o or 
r=PC, rt., rieltuf Wo find thin rofutods 
I- 
uAn ontcrprico qyato= io a crratem ckf voltratarl coat*. ucto 
L'aLthar fr, -=l =r coe=ion is uLthLa vlo ctu. -; 3 of tho 
cr 
O: ho notioa iu that a mu cbould bo eblo to 03 
tý-X=Azo ovex at. Uro*" (Sw=lcon F. 1414)9 
.. A 
or ý1 
IIA. V citi. -cn tu po=Ittod to mulertako on lila 0-un E#Vato - Lii 
«m6)9 
In- -4 - 
Mvin, c co=idcred ea naturo of vzluc-cystams =d of coaUL1 tucta= con- 
aido-rc-d by cccr=Lcc# wo &hall now zovo-ca to a c*=1dc=t1cu of the rAat=o 
of ccoaccLo roUorw#, It r-u--t ba em; 9, =irodp howov-. r# that all th=o 
co=ido=tions =o lzti=tely intcrlirJwa to tho extont, that aref 
catccprizatlon in bw=d to lead to cartaiA 't=va=tica', U'd hopo that 
tho nost obviow or t!:, o-. o hava bcQu avoidod# 
In tba uorld we bava itu'lucca abovap there mn bo no a,; riorl ippmativo 
r-UtO=tc* Ir there worag then a Partlmlar acti= would alwa7zi be 
botter. thaa any other* Lot uz thWC of altcz=ti*v-o Wtions az ccaprisinj 
tho cun of two. c9tas , 
concoivablo a0tiona oad thoco c=; Jxjcal2, v GIVOVO An 
iwti= cboocn ftcm thic rot -on tbo bazia of values Vill bo tho boct,, It 
will hold an Abcoluto iraluz* If* howc7orp wo oxclv.; Io tho concolvab. 10 
actiOu Gets th= vc c= On2, '; h-', Vc rolr-tiv1r-tic, %ral=c. (rot it atin 
Zv=incg that thCrO ib UlUMYC a CO=OlVabla =U= Which is bottar th= thoro 
c=, pirical2, v CLvca but uftich is k3pocalblo cl=o wo Lavo cz: Audod it fýxa 
our discu"im or V4-auo), lIb=# thc., -a can bo r-o cc. -Ac=a ixocopto r= 
actloa to be deduced S. -= c-con=Lca p=vidod only czplricallv Giv= aoti= 
me tho ob. 4cot ot vuluaticulo 
rov if. econ=ico is trjin, -, to amaly4c =zlityt tho c=copt=l world 
or w! 2ich it talk # that wo hawo boon dozaribinj until thic point# mmt 
bear com relation to tho =-alfty it la triLnv, to rnalyre. it 10 tho ==a 
with our concoptual uotors# They m=t not onlýr hold tho valuca and 
motivoý cpccifiol abovo but t1to kzou that U-0,7 arro rolcvzut to the world 
tba wt= =o, raciu-, czd that thal c= ba cz=iod cmt# If thic latter 0 
knouledCo Lo mimin, -p tho =bInation Of wtivo =1 valuo into UCUOn will 
not$ J; c= iudjvidz: aIu =o an vo docaribo th=g tr=ofo= itzolf into - 
action*, 
Thic brinau uo into a dic=sLon of ImowledCos LOU ; =Vi"ll tho' 
fo=tion cr kno,. TlCd, -o in coutloca and ma be do= la COOPIOtD 'OC=t6t'nty- 
It La cloar our individual win$ concoptuallys coL*,: )ir. o motive cnd valuo to 
'Producao 0.0tioas Zut if tho fo=tion of kwwled.,, o is not coctleac t1ww 
will bo on optimal lovol of kwwlvd, -, a Cor b1z Lud motivo =a valuo will 
not Zha. vtij .% 
llp=ducol a c; ivcu acti=* 
We aro tl=- forcod to argw that in uris),, - tho traditio=l conoopt of 
on individw-a oconomica bolimni that iulividuzla know that tlwLr values 
crA cotin-a =o r. carficicat cuide to UM Co=, atioa of calSich ectionoo 
Cow this implies that the individuzI co: =ivoo Qat "tiona jxao=Ib*d 
by tbo cor. Zinatico o; r rotivo w4, valuo cro real in tia a=c that thoj &= 
=nOctc-d in Itho rcal worldle In tho cimplout cwr. =ico this =rlootion 
isl cuio-to-bno (Coo Bouldlm4; ). 
Ul thlz; c= bo C=blacd into v. cowwhat ParudOX1r-al f0200 Ut, Ula 
Imacine w. =- ocifir-h individual bac Got up uo qystoo o: valuca and bo,, -Aw 
to act* UO Owcuatera a ; Occibility* lie =mt COV Chook to 000 ir hia 
V4UO lnOlUdcs Wo Poo-sibilityo how'it =tcd tho poscibillty 
and uhathor tha Wet= lo otill colovrat, * AG SL rouulto he tosto the 
cystoze UnUr-O bo known *varytIIIuG cb*ut tho rYat= =4 tho vor. 1dj, ho 
cOzr-Ot IC104 i-f tb3 tOst 1='aVen him a VaUd romate Lo will# tho=foroo 
'toot tho toot =d co one An infinito roj, =ca ensmoa bocauce vo azcert ho 
C=not ka0v OvWithince IMUDAII thararozv1p of uotinj au If ho vora cortaW 
.I 
of thow factora ho wiU act an if tha probablUV of thic Imoulodco boina 
ri&t woro C=oatcr than tho* p=babLlity of thic knowledoo boinC wronc, 
In moro partic-alar to=. -a thic b= bcou cc=idO-n-I by coma In tho 
problem or foadb=k " it afrecto docizion-c. Wcing in aco=mics. 'S ý 'ply 
atatod thin r4w. 0 that the I=vl'Dd4". O MlDdlDd flDr dlDclui0n-Q-'lUrkl; 10 iAv*m 
in p=t by ccommicap but cach d0cicl= iQ P=t or that cwnomlo knowle&, ve 
to altcr tL"3 eatm 1"-'2= wIlich tho nozt gwotw 
le bÜodo '- 
All tho abovo dic=cl=t 1. %O; Mvo. -t ; =--UPP0-6POG that an indivJLd=I 18 ' 
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1'rooo Alroady wo havo toon that the economic ayetem Itcolf lizito tho 
pocuibilitics to VUch ho cay roacto Hewot our actor is f=o to accept 
tho particular vociety or not but onao ho has ucccptod Up ho io free to 
Opmw) hic own Jzterost'go But wo havo coon toot that thoro aro cituaitions 
in iddab the lntcroats of two individuala coy conMet. 
Cmith vritess 
CIA 
end 
"o *# tho-so exortiona of tho natural liborty of a few 
I*, " mav whLch micht cnd=.,, = tho ccourity of tho 
vibole vociotyg crep and OuC-ht to beg restrunad by tLo 
, Iwm of c. 11 Ccyvcrrm=to a9 *" (c:: Ith D. 7 vol* I* 
ýý2*) 
"o ), =t in nny darreo tho intorrest of =y ordar of citizmas 
for no ot1wr p=pose but to promota that of C= oUxkrg 
in evidently contrary to that Justice =d equality of 
treat=at %&Leh tho covoroiza owea to all tho different 
ordera of bic cubjects, " (CaLth C1.7 Vol* Ir r* 143) 
wl-ho ctate== uho chould attompt to direct privato poople 
in Uhat C-Orln r thc7 Cu,, Iht to emplo. 7 thal-r capitaln would 
not cnI7 load himself with a cost umocvz=, rf attontiong 
but azcu. -., o an authority which could cafely be'trusteds 
not only to no, cin,, Ao parcon# but to no council ** *# 
=d Vaicb would nWicro bo cc dam, -ex-ous au in the handa 
of a c= who haa tho fol3jr and prot. =ptioa enouaii to 
fanc. y him-colf fit to oxorcino It-" (Czith C1.7 Vol* I 
PP*'400-401)o 
Ibe Covcr=ont Lo U= to look to catio=l sec=ity (=a prew=bly other I 
public Cooda)p md to koey catiroly out or tho worun&m of Gociety excopt 
ParliaPs tO ez-allorato tho worat oxcescou of celfish b. ^! mviouro I bellavO 
thIO 10 = AdOquato cu=mxy or co-callod l1barol'aconomIco# which I aha3l 
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not inuat=too 
It is ir; porttant to realicolp howavorp Uiat thiv is not alclay. a bol4of 
fcx Ecith but a daccr4ption of = notualp if 1dealiced, atato of afrWxce 
Por our pu, -; ccauj th=,, it c=. cc--m to ill=trato U., o a-codoz an Jadividual 
bas in our concoptual cocioty* 
As wo bavo a---on# a parcon who c=. -. ot lin'-- his zotivo/value com; Ivx to 
his, actiona r... V bp co, umblo baceuzo ho La (1) L-x= or (2) co=trainej 
b. V (a) Cocioty or (b) cocrciono VO can waimo (1) to bo deviant behaviour 
and therofore not Cuno=l. (21) (a) can o1co bo left acido vinco cuch 
'14n' Uow to nvood(= aro accepted by reano of tho ic, -4iod cocita contr=t, 
Wo aro ttaw le. "t w1th (2) (b)o 
r,, '- . 
In c,, = p: =Louo dlrc=ai= of thia sort of conatraint ue found that 
ooonozica beli"od thoy we= $bad thinColw Yet it 0= proo=t aroa=nt 
Adr bad$ for to ar,,: uo Vwt . am 10 Valid t. %O; r C= =Lthcr bo Vood ep--** hO- thC7 
COOd Or bad LG to that fMed0m ic a 'bottor or worw thin3l and OU 
constrajzte upon that froodom aro zo-ze or lecs $bad thin, -, 319 In other 
warda# froodom can bo treatod no a Cood, (Izulood# cr4o could arzuo that 
to do cnvthinC cUrat them implioa a judZ=at cbout tholz worth (%fttl= 
naCp, tivo or pocitivo)l for if a r. =# Ap can co=t%uJLn tho utility dzivo 
of anothor# Bj, iz it not dubioue to at on--O azoext oconomica io poaiUvo 
and then to assort B could bW off A and Min r= tho tranowtion? ) Only 
if wo acsi= B doon not likeo AID conatraining inrluemo ic thic lant =,, -umont 
at all rolw=t a If wo wx=o thin it impUo3 that B holds, thia froodom 
to bo L-ood at UU t1=3 end Do is au P-br-olutoo 
It could ba arruodg howwors that tho economict ic aim;? 1y viowin3 wbat 
A end B do# ff., 'Iwv azt ac if froodon wom valuablo to thono But it wo 
=9 to bo ccnaictont thc7 m.,,, t view r=cd= relativa to vvoz7thir6- alcoo 
It mat bo a Cood& Tot -lurd can froodom be won in to= of core or loss? 
r4thor 0*, w E= iu rrco to mko, hia docialow or ho ia not* If he ig note 
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ho is to loA,,,. mr tho m= with which wo vt=ted* If ho has vila 
r= coorcionj he t=at hold it at; an absolute for It can bo nothU4 elcoo 
Dut as Wo have &rjAvdq our =a canazot hold any absoluto valuoa. F. =Co,, 
we conclude tho concopt of action that Is contained in cco=r4cs is 
Inconsistant, rnd =eta upon a b=Ic confwionj rin ly either froodom la 
hold to bo a Good (which is not posoibla) ard ccn hold rolativistic valuo 
a. vot= or freedom is = aaolute rxA mcn c= bold abcolutost valuo v7sto= 
(WhiCh JS j=nC-jGt=t With thO r)0CtUla`tCG Or (MpirjCdr.;.. )* 
Dow lot us take up tho question of the ro= or thiz industrial cociotys 
Ve havo found that, our vociety is one In which Lndividluala c= froo to bo 
001flat Tho doGroo to which thvj are C0lfI(; h ia to a GMtCr ar C=23 I er 
extent detomined by Uv typen of conatr, -Untu, Do rararenco 1,., = yet been 
=do to the Cyst= of tug 000ioty U0 CU24,11 
I, Ot u3p tUQrQf0XO# 6CQ what can d0finitaly be ruled auto Anothcr 
Cz=I tion of Smith yieldas 
It, * 9 thoso who livo bZr rent *, og thooo uho livo by 
ua, -, co,, and **o thooo who liva by lpxcfits Itoca a. -* tho 
throo CTcatp origi=l and con4titutont orders of OVMT 
civnitod vocioty a* o" (Cmith C1.7 volo le P# 230)* 
Hencog, ho beliovea the WOW Got in made up of tt=o cub-ootz and on3, y 
thrce cub-catco It Is c1caro too# that untJa therm cub-cots axe cLn 
ymlocnt we do not have the cort of cociety Gaith ie Analyuina* 1: 0V 
given thin to be cog we vould expect economics to attempt oxplanationa 
of ttoce phcr4r, =a* Tbat this is cog can bo coon by tho imporUnce 
Placed on finding an expl=tioa of tho diatrLbution of in=o in tocLetys 
By the c=o tokm# we shoultl expect that the relative Gh=3 of ronto 
P=fit and wame to be u=xploineds Since comondo thoorisinc p"cupposou 
a cOcLOtY and trica to explain uhy Cortain actiono t&o r. 4=o within it, 
it would ceez it aw=t talk uithin Wolf of its owa y=-suppoeitions* 
1 -2*0 
10 Mic IVrOth*aio in* L-Ideed, tmmtUtod. J%, G ftir V. 5 VO know', the= in r T 
£ýono=l explmation or thin lba=i6, not%. Zu=# wo Gl=U CO=lud0 that 
tl'-0 VOCI'DtY ", C-h OCA=MiCG -SWU03 
10 =0 in tala thcre Am tl=cQ O. -. dm 
(baoad on roato p=fit vzA,. t-"(; rla ia a rOl4ti'70 WJZWCO Of cOurdivu 
exte=lWas and tho imopeacklitj to bio vojXlzlj Is to c=o ext4nt pravant* 
MOTE VO 
04 tho Vature of Ile' coru=Ic naga 
wo hava alroady hintad at C= olc=nta of tho epistemolOZ7 implied 
zboVe. it was noted that our individual was completely free and Cairod 
bin ImoviedM of Ue values f= cencatioýa alonce lot uo examino each 
of thaes propocitions In turne 
A person absolutOlY SrQO to act crast bave noither constraints upon 
big ability to act imposed either by outaido aGenta or by himsolf, we 
havo 0.1roady deacribed r=V of tho conztraintz from outaidog in Sonaralt 
jvck of =j, -h coastrainto =at itrAy th'at an individual may concoivo of an 
action whidi can have &. V possible dazired remlt, given that ho accepto 
Docioty Fýa the beat* Tbusp he can do anythinz pmvidad ho dooo not 
contravcno the I= or the constitution of the country in which ho hao 
aloson to liveo 
porh&po more important exo t1w b=rlera to ftoodom within bla. -olf 
. 1i 
to ba absent. Piratt he can have no precomeeptiow W3ý .0 ch va rulvr 
about tho Wridp Bic knowledca ic baced, upon seacationa which aro accepted 
froolye muss, wo can ralo out inmate ideasl &CCOnds he C=Wt kmv 
Wlat Owther Ja foallikT except bv what he c; cmeu of tlk%t y==, v JILO 
Ucn C0=0,, j* ja h=t Im fooln lifo crlr=t be co=bLnod with anothor in that 
b=t# vinc* thlz PlaCOl3 Q, c=ctraint upon hLe pleanurce Turd 0 our 
individual cust have no V=dictivo ca; acity- at all* ý Ro can moroly c. V utat 
hac happmn-. 4 In hio exparionce and b=a. a raw -actlen on 
tho ==. -; rl. i= t. hat 
his experienco Ic a relov=t guldo to this nou =tion., In thio va, 7 hp is 
not tIcA to a dog: atic coucoption of ulhat tho world k4 macco win be# 
'I"his emblea us to build an cr4stmoloCy# Mat randerve I tructg 
wLll recogatto it as that whieh van ; =7, xmdod by tho 1' tý; Jjah cm; iricicto 
c LOCL-00 tl: orofo= 11 Cnow how tlx= pbllooopharo 
ln=porated tl. -w abovo ido= into their tlxmzllt witlurut, co: -=nto'- Vda will 
oam an a umful introdr-4tion to tto min P=t of thic ci=Dtcr. 
All thrco boCln by actortInc that M= hw no U=to ImowledCo. r., Oithor 
can I=wlodCo bo acquirod by otlu= =nlo opUdon., ffor ", ,0 wo r4y VA 
=timall, v hopo to, cce with otf"--4. rcnlc c7oo, cm to I=w by ot%or c=to 
m-ularatanding *& *" (Locýw P*40)o 7L-=p Cal lzvalok-o in derived in 
ancsolfs ror cuch I=wlc4-o to be t. %c! n it =t bo I; rct=, 4 that om m,.. -t 
corxeive onocelf an bolnZ. 
Now civan that == iu co=cLo-ao that ho thLn: cz# it follo-ov that the 
rJLnd Contairla CCw "# *& phzmtu=p notion$. zpaclos ar wbatevorg it is 
i4alch t4o miml = ba mployed about Lu thinUn,. -, 99 00 (Locke I'a 16)0 
1*0. it contain, ideang Vixo ideau r= derivod froz% cxA-rlcn=a md I= 
which 1211 L'Wwlcdao is d0rivods An thave porceptiona or Vw mind can bo 
ac=xlý to Uý (P-91) divided into two aVwr4st im;, -zoeciona mid idoass 
jz; =a:; ajczw am "t *a G=-atiorwg jxwsior. 3 und cootiono an Voy nako thoLr 
firs-t in tho huzan coul .* *I, (1,1=o Pei); wbilat Idea* aro 
"o ,* tho faint iz: V, -;!:; or t: ', OOO 
rie0s i4; =ýDsiompj in thickirk-* and 
0 fo (UL-. 0 Pe 1)01.0=, 4,. =UOLor. G Crul 14CUO Ox-O filzplo or cot-, plcx* 
#Posaioza ama. idoza aro Oat'OLVAC-al bul. COQDIOX ldocw end Lm; rocaiona 
r. v bo aplit iato r=tco Co=plcx Mow aro a combinution of cover. -I GimplO 
ldoazip but our r-implo idoar. ", 9* iu thoLr rirut uppoara=o ara dexivod 
P*= sippla, ix.; roordonas uhich aro ooz%vu,, -, x=dozt to thwo andýUhidl VaOY 
Cza t4 rG'lk=sQat 00 *'1 (Dx= 1'94) e 
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176bacm lcp=3aion3 aro derived th=uCh cc=tion or =f1exione MO 
fir3t, boinS derived from unlawwa caucca in tho coul =-a V110 cocond tbrouch 
the cen=- a and boinZ fo=, od into a vizz*1a idea b, 7 Vac =a=-. y =d tho 
im, -4mtlon, n=rj ; rasoxvos tho Oricinal fo= In which tho objecto it 
c=tajua worc rxacentod, uberezz the ia not co co-, =t=lmed* 
'An&=o tho imaeWation ia at Ub,. Irt7 'to t==.; vso and cluviao ito idww 
*00 
it (r=o 'r, 10) 0 
Improsaloaa caw4t ba Cade vitho'ut tho intm"wntlort of a r-ind* As 
Zcz, zo74r =&=d tho idow to which the JLr-; =C. colono civo birth "ro not 
commotod nocaccarlly with t1wir antecodout im; mr-sions but a oonnoction Its 
IC= at throuzh czp=ic. =O. ra=, st if one co=oivau of tho mind an a blank 
aboot upon vbic, % certain im; xosciow aro d-. =um it mu:; t bo that tho mind 
h= Ica-mod a mo=a ot intcL-.,., -. otin,, - tho obSooto w. Umh GIVO riso to tho-so 
Jcjxur,,. 2j0=. Ltc= a0 wo road ". *. tho p=p= Objects of vicion consti- 
tuto a unJvc=al. lanCuaLv 9. * of naturo ** o" 
(norkoicQr Ps 92) * so 
t. %, o objoct3 va-ah rive rico to io; woacdono =a amlo, -, ous to tho elemonto 
of a jwi,; ý uUch ==t 2* loarat baforo it Lo mularatoods 
110wo tho C=plox ideau am cc)abinatLow of aimplo ldcau formod by 
mazzw of aa=oiation b: r threv quaUtical rucemblancog contiGuity and ca=o 
and arrect, 711030 0=, Plcx Ida= C; ro dividod into volatiou3s modori =d 
mbsta=oss Výodcs end cubota=3 WO r-CIVIY colloctio= Of GL4aa id=p 
unitod b7 th-0 i=CAn, 'ItiOnp %ftlich havo a n= czsi4mod to thcoo rmlation 
is dofinod a3 *# 0s crq , =ticu3= mbJect of co2i, -, *-, -, iron# without a 
com-lootin. s. rxincirlo 09 s" (111=0 -PsWe All ==cn ia tho alldAz of 
comp=imon (M= Is-73) s 
1,12'toro cm scami =Z rolationD: -. ca=bL=oO JLdenUtvg relatlono of 
ti= =a, pLaccop I=oportion In qvnntity or =L-. b"-# doZ; roca La czy qualit7v 
=txarioty =d c=3ation (coa Y. = P*69)o Thoco zvlationa c= be 
dividod into two clwoos: thoco which ax. 0 40:: Ivoa- camp=114 idocat and 
-! ýn_ G. "r- 
thoco wblch can bo C4,02MC. ed without cbangincý,,. the ldoas vhicb thc7 containo 
It io onlv rosczbl=colp contr=iotyg dosreac in quality and ; =, poxtions 
In quantity or =mborwhich 0*** can be tho objocts of I=wledZo crA 
cortainty 00 0« (Ihme P*70)* 
of U. 0 otlwr throo - idcatityl relatio= La ap=o =a tl= =a 
ca=tlon - wo road s 
Q9 *o the only *no that c= bo traced boy=d our co=oo, 
Und LaOx-. o uo of ClictOnCOO Und Objects which we do not 
Coo Or fools io C=atiw*o 0=8 Po 74). 
Wo'bavo ccon al=ady that l1ko thO'D&., OOI Of PhilocoPhY cxmtioned abovet 
th0 cc>=QPt Ot th0 1=Uvid=l =tlnj in a j; ivon ctato In cent=l to oco=Icc, 
lbot eco. -=1o, rccoarch begins with this; concert* WO bavo alrCady analynod 
that even If v. partIcal"ar. actor ic not definod no ouch thon tho Conoopt of 
sociaty uzod by coonoz, icts'is of mwh a nituro an to imply that concopt of 
a partLoular actor-* 
It ir. also clc= that aconomicas Me empiricicm# conecivea of Iroalityl 
an CLv(= to the P=Ucular actor, -&I=s 
"o &* tho propositiou that It in posaiblo to ctudy econwics 
m4fo=Ltias without passin. -, ethical jud4; =to ar fowilatina 
oconomic precopto coozo. in fact to littlo to nood I=oof *p9 
that It La difficult to mq wwthina in cupport of it that 
shall ro boyond mcro trulto 41 ou (KCYUGD PAO)e 
Tha veano--int au = c>bcc--vorp thorotoro, cm crd doca ind=o 
&=oralicati= about tho t*cioty ho ic studyini-, t= tho data (Improccions) 
that aro V=ocntod to hlýz without pazzirig judC;: ont upon that E; OOLOtY* I: Ot 
only is it poor-iblo for him to form ld6ma I'z= thor; o ImMccionz unimpoded 
by projudico but alco to accociato tl= in a way which allowc othleal =ld 
IM». 
fr4tual OW-1-i-IOZALoas to bc lwpt topce-nate. Lujic* tnj, rr.. --t exor gq=to 
botts ubm eir.., oplo idecaa cre boinc roý=Sa 0: 4 vlwa ulaco ieo= =0 
c=bln. za into coi4plex Onoco 
Vo lw4v otatoil t. -x ZZ)Wiro in tb* codo o: Lu, ýUu%, cr.. -4rici= boo==o tho 
, pocc= izpliea by tba 4r,: Otutlm ftýZ'Zcvwc to 
that of LOOLOt 
lk=4# T-mis 1* zlmwu w follourio If ethicz = ba uo:, armtod 
f. -03 facto j: % j=jn-, JVje# Umt. u paraca =t bu alu to ditc. -1=4 tzta botwoon 
-1=týr thon ho r. =t 
tho two vortu of 
judu=tS, 
& 
14C 6 VOr4 ca3 to 4lucriz 
wt be projudiced Ja hLa diocximi=UO3# for L. "' ba doeo# athical oocidera- 
tiona entw. - bla diu=1=1-3 2; 0, w V,. &O *n3,,, ua; r t%in wrt or 1=0COCO I* 
14=iblu io NY MOW. 4 ot a UL-A U%040 Jul Zra 00101Y a rauat of 
zm=uoa*, tray t! x-. ý c= wo zzy t! at dlt=lm"Alan waa In qO 
auter vordus va Lurat bollmuta a ; or=u Coto not hwn lrzata Idow =4 that 
uU krAwlo.. *. &,, * Lu op; Axic417 derived* let U& AsuXtioa th-at tho 
cv; ux&Uoa at Outut lot fr= lViat oiO- it to bol "a bo valiMi =do to 
dUflault to Wr4ort Lu aociU colu=ao : 
rOr ir 4004062. iCU 10 VUM tOV 
at lemat V=t at V-. 0. tlx. -O$ It to 01CW ttuat awxiaa t. %o UMO 
In 
u. bach It lo valid crar dbucrv*ýý c=t be aubjoet to tho tw1al C--tc=, 'LUc4 
V,: jich evo: ýt=o olm Tl= v= u=ao--lzt to b; r Uo c= 
"a=tuýa not en V. -ZOVOd cbýorv-= al, the W.: llra tpawo* It Coonomiato =0 
part of Vio thal Oan-sm tb= tbair Jluiz; =t zz to Cho 41: 3=i=LnQF- 
t4w botutw= CA06, th* lnfla=C* Or V0CiQtY-CbW4Q4 
Tw. 2 it 13 n*=Cwrj r= C-40OW-4id'. 4 LV CV. -a tulca of 
t=tu*l =d othje4 ctato=nta M; f, bo ke*-t 
VOr4MXtQ4P V. u, -. o ax-O UMO V=b 
proood=001 tho rwt,.. iz, tl fl-tvict. Lml rcow"Itricat W"-O im C=iw , 
Uezo lcocti; lureu it is : loco=,. z7 to Vic of U. 0ir A; 
or xathar U; * UaU'O---zluCs for VuCh cconozizta = to 144.0 
It =3 -T. 4=000 Qj7inio-3 that V-1.0so uAfor. -IUCG cuat bo GQu-v4 U=* 
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Thin statownt ic baood upon the saaertion that caumlity in the 1xinciplo 
by which tho exLatew. * of ono ovent mcq bo deduood from tho exicto=o of 
w3othore If observation =d/or perception ic to be takcm &a the criterion 
of tho cxLctc= or m ovont, and if *causal 11n: ws car=t ba eaLd to oxict 
by thic criterion th= the =zortion of cancality io tho accortion of 4 
conotant conjunation betwoon ovontoo In thaso cira=tancoa a hieh 
correlation over tLro botween evonto ic taken to bo evidence of c=alLty 
botwon thozo evontu* Ginco r_-M relation iuvolvos corrolution in como fo= 
=wt 
or anotharl the unirc=ltios of a acienco accaptina the above/bo In MwIn 
canco cz=alo 
rorbaps thLo lact otat"- nt roquiras ol=lflcatLon, Thoro aro two 
str=ds of =cumnta implied. Firatg a Otatc=nt about mtentional cntitiol; 
of tho to=s A Rb 
do not ipply a IJZL- a that in AlrO Cxtontj=al,, Tbo relation aimply e=urou 
that A ar4 B a'-O &SCOO. Latod In tho w7 dosCribad by Up aad that W cL*. utional 
link botwoon thea takoc; tho ro= of 11, Second# a nocativo corralation 
- implies a causal link not botwoon tho entitioa montionod by A oza B but 
betwoon these urA cozo Othur entity which loads to tho neGitivu co=olation* 
zero coz=lation, an tho othor hcWg ic a vign of no cau=l ivlationa in tho 
tuLifo=Lty theory of C=Uaitvo 
Tbore a=# howovor# two othar ar4rj=uts in favour or this c=o point. 
Firsto Arriatotlo urLucd that it you can find the ca=ca P--A principloo of 
thin, ý,; --, a Llion you c= find out all you wio! i to know of that thlinj, in 
othor W=dcg if ona acks twhyMong czourhp knowlcdL-0 will follow* Wch 
enquiry lj=IV03 Uoin,,, 7 thO cOncQPtiOA Of cauz-%IitY* That =Ach of OcOnOac-3 
G&O tho quention IW4V re6thor than $what? ' or $bad? $ ic clear if wo rocan 
o= diccuacdon of tho nature of econ=io r. = in which we rxv4 that tho lwbat? * 
of = in cco=r. Loo has bown analycod by uze of tho quoatiou Owh. y? l 
i; QO=dp wo c= arcuo with Lint Viat tho naturo of aciontifio enViry 
to cuoh that the mtlon ot c=waity to =-cccza--y bef=o vo = d-rav t= 
O= Immoslo= Uo= uhich =procont tho uüfo=Jtieu tl=t tmaeru0 our 
obaorvatiom* All tl=oo ara; --conto pint to tho emat im; *rtance of tho 
notion of C=cauty In expirical ociencog This is t=o of ccon0=108 as it 
is of most voicneca, Ulm wo It-,, cd only Ulustratm tho points 
",, * .6 tl,. * iscuo of whothor inflation Is tho conzaqu=ce of 
the upward puch or coats or tho upw=d pal or domarA on 
pricos boo= a livoly iccuo in the I-ate 29503 in the 01 
United States 0" (Joh=on,. ppe 12C--127)9 
b c=alityo ThLa la co=on urA en outcoma of the Vi=an 4=ncoption 
o.. '. ' 
Anothor cx=plo thia timo of tho IC=ti= viowl 
"C=mlity ia an uscQrmotrical ralation wona cortain 
variablev, or cubsoto of variabloup in a colr-c-Ontainod 
atructuroo* (Cimon P*29)o 
Fr= tho point Or Viou of economics# tl=lp we aro diccusairl'-, Uuman or pont.. 
llu-== cauaality* 1616 bavo to cxamino cach mounn of Wltaining objcctivo 
econ=ic Imowledee ca to what oxtent thece concopto of caucality =9 
conzictont vith thoco various comme 
ri=tp howavorp wo =lot exa; -: ino tho varloua typoc of cumoc cx=j=d 
by Oconomicce If wo rocall our dicc=uion of action# it will bo r=ombarod 
that action was an outcomo of valuo czA motivoo Vow thoce motivoo =4t 
ba tho ends of ca action. It 199 tt=p tho final cauco of Uotion*3 
Such final causes cannot bo tho objcot of ocioncop cince thoy can nover bo 
oboorvodp according to tho tcnots of Mm for tboy aro not oboorvabloo 
Tbuaq coor. =Lco my not atudy tho motiven which aro containod within itt 
n= lys f$x-,., j3 attampt to roximico protita or individuala wir-h to mulmica 
utUity - thoce arro j; ivon. 
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In tho vanso that, wach cotivoo uro tho c-nl-a of uctionat thc7 uro tho 
final c=co of thooo wtionze Yot thc7 are root tba finnl caucoo of tho 
egstom in uhich tho notio= take pl=o cluco thoy cay bo cbaniva by thic 
qWy OX0 ro=al caucog W*=n viou-04 in thic coatczt*4 tqct=o f 
Än aation In a P=ticul= altuatica In roally an errictont C=o of 
tba resultant amto, M=t bouTvars C=h particular cmusen are conoralicodo 
vo = talkinj; ab2-at officiont OW0.000, Und Co our Uccourxce la of forml, 
CW%=8* ror G=pl6s a lUrtian eaconood an a groat hoi&t oboorvinj the 
worldof =n ca t holp but observe tbo roCulto of efficient caurcoo 
The" tmy bo'cars collidinzo If 1u) is a clever Hartian no doubt ho will 
find laws or Curirallcod czuscs that, Cove= the %. W Ln which c=ap In 
Cew-1-alt oollido* Ttoco conc=llcationa are rcally forml, cau oce rov 
it Gooca that auch a Vancrallsation is impor. , oible to juatify in'lkunoan to=* 
I`bx=I causes are derived frat tho canzopt of osuo=o which lh= attackod ca 
a collection of air-plo ideas* Simple ideas havo nothina within th= that 
enables us to onlarCo our knowledGv outaido our exporiencoo Since$, 
howover, Huma acca caucas vA cozplez Idaas not c1m; ao ones thua it would 
socz that tho 00=ept of c=cality In oco=ica in J=ozzletant with tho 
opintemolocy of r=m that it ce=a in implied by oconomica*5 
W wh2t U 1=*CiCO13r tho nat=o of caucality in ooon=Lco? ACming In 
the abco=0 Of Pr00100'Gtatc=ntc cm th19 =ttcre VO =O £Orccd t0 r00=t 
to the proccon of etumbliziG vith which vo bejane Uonco@ in =th vo =adt 
Omo oonot=cy wA otca4inaus of tho afroct cupposea a 
proportionablo connt=cy wA ctoadinoca in tho mwoo" 
(ailth Clj Vole I JP* 40) 
or In flu I 
0o 4, * the law of tho effect in C=Poundod Of 
tbO 3=0 
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er all the tal-Mon vhich doto=Ino it 06 ein (tull Ci. 7 
*n=o e6onomUta dcrýr t1w dicjunotivo plurality of C==:, o. T cim; ly tba 
sa arfect ic a wocas=1 cowoquorzo at a uaquo cauco* . cuc-ý, cm accerticA 
c= bo coon in tho dmplmia of oconomicto oncauzal exalycia in U. 0 int". 00tcl 
of policy-makInC& M= La ona I 
wror taalLria emy =Jor oc=omLo problen one L=t bo 
In a poaLtLon to. underat=A the ca=al rolationships Ln an 
oconoaq. For ex=plep would a roduotion of tho =to of 
Lnccxw tax Ln=as; o or docroazo tho volumo of amploy=t? " cil 
Tbw ve shall a=art t1ho woymetry clýtho cauml rolationg raferrad to 
abovol in an exproasion of ýha danial of thic diajuaotivo pluralitye 
LVcry economio cituation is not$ howoverp uniquoly a roicult of a 
cot or caucoce Wo roads 
we ** it in nooeu=ry to faco tho d1friculty of roC=dLnG 
tho various clomonto of an economio problon not 
data. -=Ln&nj ow another in a chain or cauzation 
but as nU cutually doterminina ono anothor*" 
(nxrchau PO vul) 
or 
"Dvery c=o b. ao a. tondoney to produco coce doridto 
recult, if nothIna oecura to hindar it#" (t*, arW=ll P*26)4, 
U= wo my gather that tho caucal coquo=oc can boat bo rc; rocentod in 
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corimin cwoo by v*=lt=wuo equaUou oyvto=6 It t1w actual cauml 
rclatio= axo E* complex aa to uppoar to act tuA react on each otyacw* 
D=h a tor4ency has c=tim., ode 
Mo obac=-ablUt7 er =- Cal rolati= In ecmi=Ico In# aa ve havo 
tarca4ly coc)no open to quaction due to tho cubjectla prooccupation vith 
fo=a3. cauaca, Cu-. h a p=blom ic higUiGhtod by tho ron<)WinZ; l 
#V=iations In tho zat-uro of =rj; Lml costa =a 1ndood 
lmrý-, oly responciblo for tho won-L-no= fact that tj, %aco 
orfocto of an econ=Lca causolp which aro not cavily trao0d, 
are frequoutly moro important. than# vrA in tho opposito 
dJLX-. Qtioa to, thooo, which Uo on tho v=f=o cnd attract, 
tho eyo of tho cacual obcarverol" (Varriball 110 xjv)* 
econ=ico ==t obac. -vo those hidden c, --i. -,, cc cnd toot thm or Invcnt 
the* vnd lot t. '-= boo 
Finally# the= La cL fouturo or ocomo-mic ca=ality wbtch la dcrivod 
fton tho lact two featurcco It in tho abacuco of tho co-callad lc=ial 
cxporlm=tl* Bcc=-. o or tho difficUty 'or findina noccamry conditio= 
ror eventa duo to unroroccon cmd unkn= hindr=csa# it ic oftan =tpad 
tilat no czuml rolations c= be fo=d v=opt in poculi= circ=t=oac* 
c=al rolatio= axo th= tzkon to bo axtrc=2, v hicý2 co=alationa botmen 
evontue 
r. oV it boo=" clc= that t. 'lLl C=al ceu--D. la ba-God U; *n tho concept 
of cc=tant conju=tLon botwoon avoutso It ic not$ bowovert CIO= if 
thic in a c=plote do=Iption of cconozio caucalitj thua wo shall now 
I=OCOdA, to a consid=tion of tho corwopt in tho lidit or tho threo 
; xoco%lhi=z =ferred to abovo* Wo bo4dmpuith tho P-tvicto 
. Tho F-twist in b=od upon two idozoo firats 
-3c- 
4* 9* wo ca=t 99* too carcrally onacavour to vorify 
our thcoz7 by c=parlnCt in tho particul= cams to which 
wo bavo acoesso tho recults which it would havo W UO to 
Fmdictp with VIQ MOA t=twortby acco=ta we obtain 
of thoco Vzich vo hwo bo= actually =alicodov 
(Mll C1.7 P*154)v 
Vo co=tract c=plez idow Jýrw tb* Olm; lo W= civcn by w4r Lmxoaaio= 
wA cimply toot furthiar co=oqua=a of thou ldcas C103J=t what hao boen 
Thic viov doveloped into# 
9'It Az oza=tial to not* that tho coor. -joint dooo not claim 
to n-. ac=o crW affcotion of tho rIzA in itcolfl or dLrectlyl 
but ozay irdi=ctly th--ourA its offect 
(m=ýl P, 13) 
r. rA them to a 
Eli 
"Aro motivea an icl; ort=t aa arrocto7o (stjzlcr4p*qQ 
=g 'f 
01ruly import=t mA aigaifie=t bypothooka uill bo fo=d 
to Law lacm=ptional that cro wildly lwccumto do%-*=iptivo. 
ropres. -cratationa of =alityq andp in Cwwralp tha moro 
vioUricaut tho thoory# tho moro un=aUstio tha cw=, ptiona 
(in thia t; ir=o)o" (FZJLc&= PoW 
r1or adhorento to tho P-t-Act idcau do xýot neod to bo froult in thG lk== 
canso 0=, Pt Iworar EU3 thoy aro bacod upon 1c-, 3=asLo=# ltrharA) OW 
can boot doscribod tho F-tviat CO toctod im3cin3tion* 
Goconds 
, », a normny 
finite in n=borg pocaible #Cbvc)rvel £=to ar 
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hipothottot intinitel, 
ý 
Ir th= In one hypotherto 
that ic cozalot=t vith tho r-vallublo ovld=ov thoro 
wo C1V3U0 an Infinito ==bcr tuat =en (rriod= P. 9) 
nOnOO WO mwt COrt w4t that bnOthOBiu which In most consistont with tho 
facto* Tblo may bo aohievod uic: pLv by ctatiatical cm=j in sach a atudy 
It la often a cox-rolation coofficient that io takm to corvo no a glEft of 
cxpl=-tory POW=* 
Cur r-twist Imocod=o in ciaply thon to do, ýco tho co=lucions or a, 
r, IvCU ty=ory end then to c(mp=o tborm p=dictiouo vith wbimt actually 
OCCUM)d* TW= mv ba d=o for zovoz-al AItc=ativID IVPOth0rQ8* That 
)Wpotho3is which yLoldd tho coat cor=ct =odLctio= no it turno out in thou 
vAjudCod tho twim=l and I* hold to bo corroct until boaten by another 
Dow thin ap, -xoach I believo roots upon tuo Import=t conrusionoo 
nrr. t# tho co=lusiona of a thoory =o coca z=ooicoly enalocounly to tho 
0-frocts Of an a0tiono WO chall coo that a matarial IMplicatlan doos not 
havu tho mw fo= an a coxical otatc=nt* Vo-j thlo is trua of concluniona 
of thcorian ana ctrocto of actiwW It wo UrAt a= zc=a of doduction to 
r. atho=tical lo,, -Ao* n=o it follova tho F-twiot procolh=o rv accort an 
identity botwocn co=aq==ca and effoota but it =, v not thaa mako uzo of 
thi) doublo oquivala=o rolation to creao that that cv4i bohaviour (offacto 
of cotiona) is cvidcneo that peoplo cct $an if$ tho reavona rivon for tim 
bypothogic woro t=o* iociwaiy tho fast that a eonzoquc=o or a 
y h= c-, Ipport f. -om Civen ovidcneo Is not a nocco=ry condition for thwr 
tho ezm=; tiow of tho th. -, orj to bo cupport(Ao 
r,, Oeor. dv even JLf tho abovo arC; mont is to bo rorutod# tho cooond 
- Wo I" Afý 
conftoLon in u=eolvod* Civou that for a givon cat of facts tl=o aro 
an infinity of 1wpotheaca (whioh would not ba mlýlttod into th=Ofj thoor, 7 
of 1=,. aadao) -itronowatl=o ==t alwaya ba ono bnpothocia which is Wro 
c=plotol, v bo=o out by tho &ta than amy othcm rVpothocia. But It is# 
by dorinitimp IMPOCCiblo to find that Most aCCI=to lvpothoala for c=* 
SqLmst tb3. -O in a Contimial P=Cct; * or vueeecoivo a,, ipz=i=tion* 
Yot it lo aom, =d tho doCroo tO uUCh ck IWPothosio explaina a Civen cat 
Of 4&t& ia 014-04 by como atatistical toot* DLcrc&=qLa.,,,, tho taot that 
Dot all bnothecon can bo tastedg lot ua look at tbia acc; OrtLon. All that 
a atatistical tout = i0mv In the probability tho Ldvcn rolationchip bac 
of ocm=ins by cha=04, L'ov# an crucb# it =mt be acm=d that there in 
a lure* 
, 
a=bor of oocurr=cs and that thoco occurroncon aro not intorrolatod4 
la thoso circumatar=c* wo ==t hold a p=ticul= oxcoption to ou. - 
Cono-z-licatiou to bo a rofutation of that ctatozent* Only if thcro are 
cavaral cocurroncou of thin excaption can wo cay our byNthccis in rorutod, 
Ifg howcvurp explanation in not statlatically dofinod wo c= rofuto a 
byr, othocia on tho obcorvation of ono e=option, 
Duch a confusion is quito unwa=antodo If wa accort that veonomica 
11) co==Qd with tho formation of Ca=ralicationa about conto aotional wo 
may not then cay they nood not apply to particula=* If thoy =0 =rOly 
statemonto about tho ch=co of a given atato occurrinC; than they camt 
apply to p=tLculax-c; p but if thoy ara, of tho -Co= of tho catcrial irplication 
thoy ==t apply to particularao 
The F-twict, thon, ax-oorto that tho axio= and propocitioas froz vUch 
our thcor=s a. -o doducod nood not bo rofutablo mron in principle* Yot tun 
Implios Ia c=al otatc=nt cztina cm an axiom or a propocition nood not bo 
bcwod upon tho oboorvation of reality sinco if it w=ot it would or 
nocoossity bo refutable# 11"huo, caumd otato=cnto =q bo p= imacimUcIn 
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in tho oe=e of MM. But au wo chall "eg c=al atatc=ntz; cz, =t bo 
Vuro ImaCiruation cinco the verY concopt of ==o ic eapirically dorivod 
according to U=am, It follwace I thinkl that tho 16tviet io unablo to 
molyao lb=an caucality cinco tho Lmc: lnation is not oapablo of forCirk,; 
caural I"- a* If irAýimmtiou io,, Onlv meana by which bypothorma can bo 
corwtracto4o thon no causal utatezento c= bo P=t of ca F-twict Economicao 
Yot I balim it to bo woll-lamn that CaUsal =lationchipa or tho vort that 
rxm envLua,,,. pd aro tho cubjOct "of U-0 r-OCCJ=iDl'l, b JAU47 which 00=0 to 
1ndleato a, doZ; roo of inconzlztc=Y* 
tk&ý bae Oxe. 
We c= conoludot the=foros at Ilborty to introduco lla=au caucality 
into a r-tvlat mothodoloC7 it we rojoot tho conoopt of noo-rofutablo 
If# howevort go cowider tho aln of ccLenzo to bo *he "o ** tho 
dovolol==t of a IthOMI or SkWpothaDial that violds vulid and mcaninc= 
p=dictiozz about phar=nm not yet obsorved (rrica= P. 7) thon 
it czn ba crCuod that our wholo tostinZ yxoooduro io an attompt to find 
czU=1 Otato=Utso Cau=1 atatozonts ax-proca --a1atLozmJUps botwoon 
phonomcna which hold a nocco=y contiruou a and prior rolationahip to 
C=h. other's Only noccccarr relationahipa can yLell tho sort of prodictionz 
for uhich P-economists aro coarohinC* Tho whole Proccou of t1worY 
cozmtruotion can thon bo coon &a a 1=caca of výmtlxzin by imacJ=Uone 
It utt=pta to oq=truot caucal gtatc=nta which =a than chockod a, -, -ai=t 
tho factse 
But tbia c= only ba a valid procot=o if crar o. -iCiral sitatemento 
woro b=cd Upon ebcorvatiou* It notg Vxa tho tect wo porfora to Uct thO 
thoo=0 wo havo doducod =-. t order tho d. --ta accordina to tho cato, 6-orics 
im, pliod 1rr tho thoor=* In chortp our thoo-rams v= im; ocod UPOU thO 
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u=14 wo obsem, -1huB Ou-" iWOklictions =t bo analytic In tho conoo that 
U07 Imply a 00--morondirta, obs=at" 11=06, vo rmy nover apical to the 
£=t, o iw cn v. -bitor botwoca IVpotbovon cin, -, o o= bffl>thocco U. -0 ICWcod 
upon tho fazato wo C=id=,, 
if thia vlow ic t=p=od to tbo view thats 
"O; Z-- lntoUcct dO, 03 nOt dz"-v ItO IW2 9= naturo, but trica 
fiý 
with v=yiri, -, do&veou of =cc= ujpon rztu-. a ]. awe 
which'it frooly inwmtos" (row= C1.7 P. 191) 
wo =wt t=pcr our abova c=cluciono In P=tlculars wo =StiarGao that wo 
=7 oo=tx=t theorloo by lpostic Latuitionl that =7 or =y not Duccood 
in impociaZ thoir tbeor=s on nat=o* 12=s tho d0=0 to uhich o= 
thw== rxo a=lYtic dePenU UP= uh0thor thov C--o M= or leco lr=futablo. 
Tho mo: mt =17Uo uiU bo loant m, "atablep7 in tho ccn--o that =alvtio 
atatomnts czn-.. ot bo rofutod aminst tbe facto aroll that if ow co-Ad 
orrAr. aCo a de=o at cmaytiaity rxA a dc4; mo of rotuWbiUty Vio tvo would# 
for a Givon ct,,. to=ztp 141d cn lnvo=o rolationoUp to each other* Mut 
ci=o tho da=o to u4ich they =o rorutablo in only to ba found by tho 
procaca of rofutationt th"ro In 110 Uay WO Can find out if a C=taln 
by; *thoolo In t=Wod boccauzo it la =do to Confo= to U-4 taots or if 
tho raots G=o mdo to coafo= to Its A tost to =*a thin clear rms lato 
an in£ " to roz: ocau 
Thus %to =t co=ludo that wo can nv= 1=v Lf 0= thoorv la rofuted 
c,:; ainat tho facto or Ir our faOts wo rofuto4 v. &uinat the thoory. clo=ly 
It Is im; ort=t that w* "n dcc3. aro thio distinctiong It wo ascort tho 
2att= alto=ativos vo c= meroly =cw that It in tho fact collootion 
pxococa that is at f=lt in over/ caso tho thwry la app=catly refutods 
Witbout a cpacUio roUtion betwaca toot end tboory Wo arproach will 
alw. V:: Civo uz =azoa Aw upboldina a particul" thoory in tba -f=O of 
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app=ontly c=tr, -Auotox2r ovidc=O* 
Lot = now turn to the S--". Wi&3t* It ic stated r. LmDly in vyubollc fo=* 
lots Bp ba a mt or 0. o* axiocco poctulatocs or hywtlio= that atilAllato 
Lil 
s=thirc obwat Obwrvod roaUty (Ca=lQouP, Jn5) and cala it 
,7 =d 
loto At bo 14tsCg bo tho conooqwnces of Wo t1loor 
callad ita Qc--=vtLo=* 
Dow Ir 0 le a C=plet4 Got Of thO CAD=OQU=oa Or B it Is idcntical 
uith D (B implica itself tMd all tho thinaz that itcolf Implies)* Aloo 
tho minl= cat or cz. =, ptions 16'aith Giva rir-O to B ==t ba idcatical with 
Bo Tbw vo havos 
AD 
If we nov sup; oc* that thera in a prop=ty of $tactual co=cctnocal th= 
this rxoperty In charod by aU tbroo cato. 
suppone now t1wro in a cubact of Cg, C/g cnl = cnl=Cod cot of 
uc=Ptio=# A*# of wuch A In a cuboote WO havo 8 
A* --D A -= BEc Z) c1 
If now C hao 4=pLrical validity# va cay urLuo tl=t A end B o1w havo it 
but not A* unlom 30 1- C* o. 1co havo its Udoods, if thoro ic no ovid0=0 
for tho c=uxacy of A* -A jua&pont io =cc--ved =d uork it; conc4KL=tod 
on AEBE Co 
, "uah a prcr; =iption bo=o tho c=o traito no tho r-twitto IT"ho mothod c 
la barrowod ftom dod=tiva logic whith confo= to tho M== concopt of 
L'-O'Jlcdu'VI it cOnecivoo of tho 000nomic realitzr ao &-ivon wd loboorvabloll 
and it implica aowpt=co of the ascartion of positivo ec==Lcoo 
An Otatedt wo havo to Concludo that tho S-twir-t 16 4 r-OrO cOnIdstOnt 
ctata=t* of coicatifio mothod thaa the F-twict but ci=lt=00uclY w& =wt 
poLut out two corrolaAcs of thin appro=, %, w! 3irh ll=Lt ito applicabiUtyo 
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G-k4xL,, 's 
r1rotg tho Importaxneo attaohod to GQC=L$ BOX=, sall=olr-on ar-Gaerta that 
arq utat=mt tb. -. t can holp the dorivatimn of now cc=inIU thoorcýu cu3d/ 
or rzko an oxisting derivation moro elog=t is to bo o4mittodt To =ko 
Uw dorivation of mv =aaindUl thcoror-O poscible con. only bo cocozplichod 
th=uzl, x tho Introduction O. 1'DOw Otat==tl3 with czpirical import* Mesawe 
on tlia other hand# la a ixoporty uohiavad UrouGh unalyuju and io a pxroly 
fo=al 1goporty, vo chouldt thOrafOrOt bo aw= that atatemonto that 
holp la the dczivatioa at =w thooro= =0 quito dictinot fron tho other 
typo of admicciblo ctablir=tDo It io r-ot CurpricinCt thereforep to read& 
10 lvýr own mothodolorical pocition Is an colootio ono. " Eu 
(Ca=l=n P*ID3)o 
P=vidod tho otatment c= bo fittod, into tho obovo doacribod cozo=Ll 
fm. -oworkp it la to bo a4zattod, 
Vou lot = to!: o = aaGartion that thero iu an inrtAto cot of 
obacmaticnm* A000rdin. 7, to Sa=OICOn var-h = QGr-=tim OuGht to bo 
Odmittod SIMO it onablan tho rawaled p=fara= t-tworom to bo rA, =LnZfullv 
dcxivod* Yot if La c=-ml wo havo = Win'to cot of oboarvationa and 
= infinito cot of thoorloo for each mibuot of each cots thon = infinito 
w-abcot smi bo Got ln Ono to ow co=Ql3pond=o Uith Its Can C*amwlrongo 
; =oodu. -o idontll)r tho rolovant cor--cuAzulcacoo? 
tot uri ar--ert wo havo a., i inrinito Gut Of llfflthoren, uhlch wo In 
principle lobaormblo$ wad = Infinite cot or obsorvationa, It rollCAM 
that the 1wpoth, 03013 =0 in conce identifiable lot us vay by anciCain&- 
Ow. h a natural ==-bar* 14t the coma be so of tho cot of oboomtion3o 
Can tho dedislon technique immýliod by r=1 loon wcociato tto two Infinitely 
don==-ble Coto? Cbvioualy thio io only co if process of idontificatiOU 10 
p=clsoly tho =o f= both veto =d each I= &=a idontification nu-. b=o 
Lot uo mccrt thO flzat C=ditica holdr., rTo azultn tw rn= 
iftntific-atic= mzzber it =at in Icinciple bo pocniblo to acciOl bY tect th 10 
o, -43- 
coat appropriato identificaUou to the obser7ationce rkbic; t howw=9 ic 
clo=ly impoccible ir thore is vn infinity or ti-=# 
lt# IIOVOVOZ& th= 191 cm17'U finito Got c«. obromtlo= tIao Sü=Ol= 
tool-miquo c=s in ; winciplet bo appliods It in nwi posaible tO, POr. O&0= 
cmr, ricient tog; ts to idontify an oboarvation with a hypothaoica M. 0 r-Uliot 
C==t even P=fO= týhia, Vowovert ciaco tho, basia W. ' idontifyinz 
bnMtjwCOs (by ; =diction) ir. diffcrzont f= tho p" ýagcwa of identifyInZ 
, obw=w, v. ti= (by affect0s An wo bavo coon Zxodiotig= ara not IOCLC411Y 
Gy cr*=uz with offar-ta and cny docicion (m tho bacia cr tho 16twiat c= 
load only to t-ho azoociation of like ; =dictiona with like Ctfootgo It 
doos r4tj, aa the C-twizt doos in principlog, ascociato thoorion arA obcorva- 
tions on the baulm of uhat thoy purport to doocriboo 
On the basic ot the above wo tuat Conolu-10 Sa=l=m =t accept the 
mothodological ct=Ltjwl. -ot of vorldnS oaly with a flnito numbew 
C13 
of pmeh-carda of obaerved 009 data *9 *0 
(swmicon. piowe 
Cocondo lot um ozr, -, ' the Co,. -=3pond=cQ Pzinoiploo It in cLaply 
tho proconsla ithichs 
the dým=ical proportios of tho vyat= =0 V; OOJXI(4j 
wd'tbo bnpthozia is r. -Vas that tha Cyntem La in Intablo, 
cquilibri= or motiozo lay momw of what I havo called 
tha eo=eo; onlc=o PrJ»=iplo bottmcm C=Pa=tiv0 Otatir-0 
cm d, )M=icgt 
ean bo dorJL*vmd £== CO simP10 la IVPOth0Z109" 
l»2 7 pg, 5)9 4.9 ow 
ThAD hidlULMD UW"-I=r cll==t0rlGtl0 Of thO S-twiCta, it ic CaLwo 
posaible to =Lpo b=io Q==tiOr. O 103dinC to mn idealicod roprcuentatLon 
or tho =ai w=id pmvidea tho rolatio=hip betvc= uliat in boinZ =417cad 
crA tho onalYcis iG nOt fc--C,, Ott0n* In cucýh a Iuy it la olwVa poicalblo 
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tos in priwiplog tent arw c=h auc=tion azr-i=t tho f=tas 
Yet aa va caw in our c=aidc=tlon. of the F-twicti c=h a tout ic 
irGIOVant tO - UIG natU-. O Of rA3WU=LCS . It Would bo ar, -:, Wlthat, by trach 
rocoarchoro, Vret Econ=ics ic W. t intcrooW in tho mio= ani po. -Aulatos 
CX Ito tlworioo; it 18 Gimply intarroctod In I=wlrlc uhat ic. if$, at 0.0 
6=0 timot It C= find rOuc= fOr thO Dtato of vX-Cnirs then woU wA Cood 
but it aced note 
AS we Lave Goon, t-ho C-twist 4D=Oivos Of a thao=, / withwat otatinG how 
.7 it ic derived or tho 
2imlto to which It la compened to koep, Tt= ar 
ctate=ont from which air thaory may ba d=ivod =, t bo 2o4; icall3r claccad 
as part of the thooryp aimil=ly for implicatioau of the thoorye LOW In 
thozo circu=tawou tho Co=cj3pondc=o Pri=iplo la c; oen "a CoMorotono 
of mch mmomio analyals cimly bccauno it hao implioati= ror ooonomicoo 
It vo look into tho r-tilotlp tlxro la 0'. 1 qjraf; j=tjvo f= vw taatal 
to tlv, acv"=I)Uom*, of t-ho thoorye ? Ma Ca=Oaj: *ndc=c Irim1plo los thozj 
a sort of tq=irk-, -boar. 1; it is not ; nzt oZ tho th-cory ca mxh, 
9 
F=m tho ebovo wo can coo that tha 0-twiat ; =caaj= ronows more 
cloooly tho thm= thouCh uo =y observo that r. -Iod= taMa of 
tdl=ct obc=atien' uhich In part of Damle proccdu=* Lot ug quoto tho 
b=io I=OPOoitiOn of tho C-twicts 
ul-vfinO U -lthOO411 
(call it D) C-0 a cat of WdOar. 1, Poctulatons 
or tMothocou that'CUPUlate comothina about obacrvablo ruaity 
** go If no oonaoivablo obaorntion can evon in principle 
refutes confi=# Cm touch or boar Upon the Eud= cvrjt= taken 
C11 
a wboI4 than B ic not ccoz=ico (SQ=Ivon, ýPo 1775)o 
r-ov thic I=obzbly inaludea p=Ucally avor. 7 cyotom or aciontirio procoduro 
that 1= ever bo= a=ojatcd* I)ut what cort of oboervation =d bov It boars 
Up= the =Loa cyatoo ia loft i1no plainod* 'Itus wo Oro left to Use= 
-4.5- 
m=mra to theso quections elcewhoroo Wo roads 
"Vo owt not impooo a rogulexity . (r approx1mato 
zlialtiY - iu thO C=Plcx CLOU Vaicb lo not thamo" 
Tho S-i. bwirt r-. jocto the rmvl=ly de=Ibed r-twict cm =ab tha c= Gro=dg 
as wo b. -zvoo 
1.104 it WUI ba ro=bcrod ftecra our d1ccuonion of Ga=o1conic utility 
thoory that tho data allowcd in the conatruoUan of tho individual vgauo 
cgctom uan oboarvabloo It vwt on thic account bo dirmtly abeervablo 
to Us Sir. O. Ividual if It in to direotly cancrato tho poatulated behavlouro 
i! 6 If thla data is obcorvablol, then it follown Vhat all tho data whLch m*e 
rclov, -zt for an mualyrcic all, tha workiriC or cm econo. --7 =ut oleo bo dl=otly 
obcarvablop aince the ccono-4 la a v=atioa of 1ndividual oco=to actionat 
It aU tho data co=iderod by oconoctica Is obearvablo in this uay it 
is clear that all axi ona and propoultiono =- t bo i; ro=lcd Ln thoco 
obscrvationse liov cm=jlity 1n this contoxt m. V bo nothInj but pura Emd= 
Ao c=hs, ; r. -cticalLv the G-. 4y critoria for dividLna botwoon a c=o and an 
cfroct io that of xxioritzr* Ubon thic boco=o Lcpocoiblop ca in inrlatic 
thoorys nothizk; tmy bo caido Indeed au Ca=olcon mul Solow point out our 
obcarvation or tho efroct coy bo prior to tio observation (If tho Cauca of 
C11 
Ulat OffOct (000 1342). 
1,11=9 It ic cle= that tlw poscibility of our idontll%jina c=o and 
cffoct rolations is conditionod by tho tachidquon of obcorvation wo have at 
bn, -. da Co= evantat c. g. real balenco effootal lonC rm cono=ptiont costa 
ln tQ=G of alto=ativoc f=eu=o otce aro not directly obsezvol)lop ioce 
wo =y only oboerve niCna of tb= In obcorrablo Oventog, 14"Ua typo of ob- 
Carvation Is not lncc=ictcnt with tho Ila== direct obnervatiOU it the 
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eim-o or tho avcnlo crop ror cartaino Mecisoly 'in t-jnof ulth the cmr=to 
wo G*Jppo. -o wa a= obaervinC4, BUt it cow4o vo can no%vr I=u thLoo lUmoop 
tho G-tvict =t am= that Vie obcorvatio= it cakoo mv tho obc=vations 
tha-t. wiU bo ablo to oboom w. hat# in fcct, in bcinZ c=imods 
Yot rmwh an wc=ption z=t man th3t = i: =, plicaUcn drawn f= it 
cuzt be corroct evon if our orij; i=l camm-ption in %r=zle Tj=, 20t, &I 
bo o= ca=ption czd D be ca= cthc-r stato=cnt: 
A 
in valido B cAy ba W atato: w. "A cuch as Itho Ob--O--Vatlo= I ank cupport 
our thooryl Al tho 5-tviotg thonp if wo cabatituto. - 11 a= oOc*rvjnC; 
wbat I vich to cbservd(to support cq thoor&or A# it followal $If I am 
not observina vh. at. I w1ch to oboarvo (to cupport r7 thoory) thon tim 
obcoz-vatio= I =kc cupport rV thocz-11 is a valid iz; plicatlon which ==t 
man thit whatover wo obcon-a we =, v novor refuto or= pxopozed tlao()%7, 
Va now move to a cc=idcration or Vio ccor=atric ap, -zv=hq I thall 
6 
beZin with a definitions 
"Zconomtrics =V bo definad an Vio cocial ocleaca, In 
which tho toola of cco,. x mio theorys mathabatiecp vzd 
atatictical 1nforonca am up; liod to tho analgcLa of 
econocio PIUW42=010 (Cold berecr F*I)o 
Boo tries in what economotrica dooco It aims# wo aro told,, Oe 0a 
to cive empirical coatmt to OccnOMLO tl=r. 1 99 *0 (ColdborCor P, *j), * 
I: ov vo hivo cocn Vio S-tvist att "-te the vory co Procoso thouc; h not 
Mlioitly vivi the toolue 11cucof we ack uhat in tho uaLquo approach 
attributable to ccono=trica? In c=cr to thin qucatioa wo roads 
"'VO Or more Coto of jointly am; Orted propor. 1tiona about 
oboorvublo facto (not about nath-cnatica or lo, ýJo or otbica) 
arO COCP=od to dota=lno wbich cat Up in coma concog in 
bottor corrosjouýeý with raoto#w (Vzrrx" in Cbriat Povii)* 
-ý47--ý' 
Yet *. v havo mon t. Us copp=icon, it; an cosential: componc, 4t of tho r-twict, 
which doos not cr. =ie. "- it Iml4rt=t to iutro4udo c. -*Lrical rxopositiona 
Into Occrzmmic tho=70 Mcco'dWeroncoo cro a rocalt of tho particul= 
notloa o: tho x-olationthip botweer. thoor. 1 and obcorvetiono - 
Cýmh'djfrcrmcoa =o do. -ivod fr= tha statc=ts uzod by econom t-, JLci=o 
aa aCain--t larm maUlmatically solAicticatad ccozccictkuloý Indeed thia =, v 
awount for tho Ust=t Gr tho 90'1= b. 7 tho latter to bo found Ing 
01 havo no CXcat faith in politir-al Qrit! =otic 
(Cmith Cl. 7Vol-o 11 P*35) 
An tehta. h= cho= CC='Uio 'tho=7 1113 comrozod of corie--alicationa 
(or lzvu) whIah = of tha conoral form ot a materiiLl implication. yot 
In the viow of Goldbereort 
*%; gut ccon=ic theorj In 00=0=. od vith relatior. Cupa 
c=n, T varinbUno" (Goldbor£= P*2) 
cud 
No eo c==Lo thocxrj typLcalV upocifica exaot 
fuaotional ralaUonahipa e=nj ito variablocolm 
(GoldborC= P*2)f, 
Ilev it io clear that thoco, Vjo boliovo t; aU=%tica 10 si. -Ply anothor 
,U aCO equivalent to 
(o, - derived frw) IOzIc =t CaCO boUM thoro io 
a ctat=nt or material 1ý--pUcatjw in mathmatica ror týco views to bo 
co: Tatiblee 110wavor# it Ja clear that $it thon' atat=ont 10 
V dtrfo_-Cnt fýmz a 1%=-tional rolation tmd cn3, y with L=cat difflCul COU 
the. 7 bo, expracced an equivalent (coo Orcutts PfM0n)* 
-0- 
Indoodo tho azzo--tion that they =ag e=pt, in United circu=t=coa 
cquivalout in air . 10ak4lnC* Clrvpo--O wo had two thcorezz 91= altornatiVo 
Vicoriocgono of which bad tho to= 
if A thcn 11 - Ca) 
and tho others 
af (13) (6) 
Now it in c1car that (6) in an ejuival=a rolation urAprzV if cortain 
constraints aro applied to It can (a) = 
(b) (coo Glmn)o Thic Lppllou 
a cbanCo in A will ulwcqo bo novociatod with a chan, --o In Bo but thic lo not 
Co sor (a) - Tbmo In our zwocoza or c4cr; 6=1=n agai=t tho £acta 
in using fo= (6) wo = raiy exclusivoly upon cor-rolation toohniquou 
ainr-o wo vich m=ly to fiml eßooolationn botwcon variableal, ilo=O tho 
econamUic app=wh in c=oz=d with dwivina ancociaUona whieh am the 
boot that c= bo Sound, 
in thaso t 
la it pocciblo to concolvo of c=wal rolations 
An vo hava &I. -oadir coong econ=otrics in a =thod involvina p=o 
in4uctica as j=opocod by ItMq It wouldp howevero bo unraLr to pin tho 
C=iticicma 6f'r-ill to CCO tricju=o ral=g wo n1hall wmidor the bacla 
s*; woach of cC0r-OzOtrlcc, tO. tho problom of caucalitys Fbr thin wo Wall 
rOI, Y hOcLvi2Y 04 thO writinCo of G=tt and Sir=* Wa begin by quotina 
chrict2 
Oln our 6-wic wo try to u--a t. %* concapt of caunation tl, =t 
coa. binou tho dynazio cyatom. wd tho idca of cpccifio 
externa- C-0=00 Via mmdor will rcadiý I. -, Iontify tho 
lattor uith chanC, 03 of C=, ", anOU2 v=iablou and tho chan,, -cc 
(wo hopa loaa froquant) in Gt=ctural pap=tera, " 
(Chriot P*212)o 
n= c=ros Oro quito extax-rXI to our 0=00pt of tbo coom). -Wo All that 
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wo can cx=ino wo the chanCco to our apociriod 4qotco wrout; ht by ca=co 
that =0 extornals 
Two points aro of intc-. Lzto Firat wo ure talldr4-, of afficiOat C=zcu 
wblebs wo dicwvc=d, arc not tho cubjeot mtt= of oc4rvajcaj aecondp it 
16 dirtivalt to coo bow wa caa rala out diuj==tivo la=alitv or C=Ou in 
ract, AluaASh tho ralation botwoon tha wjat= and Ito =Domua vanxUbloa 
mr, t be c7ocified, thia doca not rAo w4t tho poazibilitg of thero boing 
Cora th= Ono C3=0 roft- a i; Lv= mront in fact, It is Cimply that it doas 
not find oxPrcasion in c= c7ut=* 
t5av th= =o uxoo c=w. %l otatm=ta &=ived? Cauzal rolatlow =08 
wo 11 . rnjdj=otiorzl rolatio= s4dch =o c=p3. oto ond 
ox, t within woll ftfinod limito -9 -P" (o=utt P03001, 
Ac c=h they rxq bo exproor-od In a rAath=atical cat up, 
c=. -, cLl oxdorina an i 
lUin wo czn dafino 
OlAt B dcal&mto tho Got of V=iablca andomwua to a 
coc2lcto mibcot Bp ana lot y douicuato tho, wt endoconous 
to a co=plcto cuboat C* Thca tho v=iablea of y two 
diroctly c=cally dopondcut on tho v=iablaa of D (13 ýp V, 
if at Icaot ono m=bcr of B appe=a- ca an ozoacno= V=iablo 
in C*" (aium P"13)0 
Given thic deftnition wo c= oo=cLvo of = economtrlci= co=truatini; 
the foUowinZ equatio=l 
Ull MI 
()L 
21 
Oc 
I 
-t QIL OC2, 
I OLU : )CL + 
a3l X3 
= CLIO ýQ) 
ZQ &0 -ý 
(2, ) 
= Ct 30 
-. --(3) 
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Colvina for ccmli vu--UOle In tu= =d applyinjýp, tba abovo dofinition ViU 
dLvo tLa tho ronowina cmml ordcrlnas 
(1) bp 
CL, tj- X- I- is, 
(Z) N (-S ) 
: IC2- - b> x$ 
(00o slz= Pe 14) * 
SMU oonoort or emioal bovmmr# rot Id=tical with the 
lb; =n concopt of c==Utvo It ic i=POrt=t U Malice that ML-A boUovod 
that emwality could bo obcam-ed an a rolation botwcon avento not no 
rx=LaUous botwoen rr. Lgult-adoo of v=iableao 
10 
TALo. dlf, Ccj. -c=o botvoon thoce coacepto is lcportant, If an *vent can 
W exproocad ca a uniquo =aý-pjtudo of a vz-rlzblo thon tho diati=tj= Irj not 
rat Qu Fo-.. i=ta=-o if an Innation ic scen = tho altuaUon in 
ctp W! 31cb a7 >0t. %Oa p=vidad aa inMtion nlsr-! -Yn cxhLbito tUc. 
V= diati=U04 Is zoro jr-dantl7o Zut t, ': o lxobl= =1--ca of bov to clavsjfý 
1) 
C=riol innatiou %, Uch b= not yot. occ=rod cnd co -Lp ýýO C10=1Y C(t 
It ic an ovont, c: ul aa Larlation but =-mot c=12y bo dcflnod an cuch by a 
amplu tirst &=ivativo cl=o notbirt, -, &a yotp haz ct==z; od, :: OW it MCCO 
I 
that a mdol 1-1 which pxovidou moormary coaditiona for CL 
P>0 
to that 
11 
J-P 
cLt7 
in valid dooo not rzvvido tho cazv W ado of rulatioacUpo that M= tcrzad 
no Cauca* la othm- vordst 
CLP 
cte 
cz=t bo o uhich wo arGuo thatO ci cquation cu==l&dr'Jj,. thO 
abovo walationzhip C*4ch az 3 
ELL cLF ý= OC CLt 
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doco not noco3r: arlly - rofor to a ca=- al ralatlo=lrdpo 
tox-cover M=Ils boUof uan b=od upon the c=t ror-recontation in 
rcreeption of ocnaatio= or avontoo Nov this cx=, t =p=. -, cntatica =, y not 
r"-cecc=ily be ljo3sible in cco. -4=t-, --. Lc-o for two 
. 
1171rute an 
cz: 3ociaUcn botuoo. --I variablea cuch an oquatlon Is L%-. c =wilt of a rjuthotic 
r=cees in tho mind i&lah =, y not Cuar-nntoc tho ro.; xecentation roferivd to 
abovoe cc-cond In ccou=ot--iOav in r=ticula. -O Q V=izblo rv rcror to 
= cvmtl a mproca. -atationg a cubatcnco or a: q catitq t! -zt in v-, xiable =d 
wtooo varirbility lo ==xxalco 
but aeod not do coo 
A variablo V= c= refer to r= ovent 
Accocir-Uons of vcxiablos am diatimt rr= relatiorus botween evento, 
alco in that cuch zn czr-ociation iti nc=ly a c7nucuju or a .0 Of 
Le '0 =Cnitudes of' ut 
Icoattwo v=-lablonp II ]Atlona bctlrc a evants =cg 
bOldi2veXt a Stat=cmt Viat at 10ant two crvant3 mv p=t, of tho cn; zu Gaatjm=,, 
An amociatIons thms imr%Uca a uniquo rclatiow, ', Ap betwoon two rzzwvo of 
variablea (at least), 
LVcnta, p bowavorg cx* 01-M. Ple ldcau or collactioau of a -, pla I loacm - i- A 4bAy 
r. uzt, thcrufores be mAquo jLn tha vqwa gbove. "-ho v ,, a JLU t=O for ttlo 
prol, ortice ucawiut2d with obuorvation* It ia c1carl howavor, that ci=o 
ca=cu mv Oxozv-, oua ; r=lzblcc t1w ralatiou batwooj t: ýw= jLu not =, ayzod, 
E. 0=0 wo =0 "nzidurini- a cloced analytio. ejutea that has exolmuously 
dotc=dmod mucmal relationze From tho point of vicu of tho Cysitem tho 
apociflod czuml relations ray naver ba refuted vi=o thV uvp in effect# 
u=vad movorc or tiw wictam* 
Xt la caco, doubtXul in uhat canaa the exiutence of ona event 1=. liou 
Uo ezit; t=co of omthare If wo hava aregod that Vio raLpituas of %I = -6 
=d the caoAtudo of, m., =6 " t1hat thow mcnitudco laono 
- 21 -; 
dater. "ino tho =LTaenalss or othuvizo of a particular evautt does it make 
any m-nea to rvatulate tho camo Caucal relation if t1w raZajtwtaG =0 
difforent? Doeo it not Gimply rx= Uat Vo bave v. various Amational, 
=latioa uhich is an it ia ciaply bocaaca It Is conatra-ined In its 
appUozbilftýr? 
By conceutiutinT on tho =cr-vtrimi propcrucs or tho cauGal relation 
coono=tricians Lava aommod Uzt 
fA --* 13' la F(A)' = ccu. 1-6e, 6 
B' 
It is clearly not. An exogenous v2xiable takou the fo= of & maroone 
co=e2pcWcnco to its doporrIont variable. Thlog however$ is not co of a 
causal ralation only a ono to ona co=eopondonco ir, proackat. S=h a 
difficulty c= be j; ot ro=d by the u--o of 2inc= tachniquou* It cannot be 
wwoverp that 'A 13' s fA 
Uppito therm co=umto above (or perhapa booausc or thom) we find 
instaacea of the solution. of watrices an tLeco linen in crd= to find cwma 
It in difficult to docido wl. =t thay coane In 
ordor to incolTorate our indivi&, al lnto cociety we had to aacu=a that he 
dariyod a notion of can o arA offect in hio doali'34-0 with the Onvir0n=t 
wvl uzod this notion as a baac of his actions. Yot the solution of tho 
mtrJLx Vaich caa be Cold to exhibit his bahaviour made no expUcit mention 
of =ise and Cfrect except an eaural cýapawonco. Nov hov in thin CO? 
In prouont-dv =Uwmatical oconomica wo Lnalyco tho individual on tho 
bazils or Ilia havinZ7 tO 001VO Aa OPtlzizinc probloz. 110=99 in essence# 
our individ=1 acta no if he vere us=* of a re=jblo Got aad cortain, 
-CO=t='ntG 
ulxm b1z Cu'-h that he WiChOd tO OPUmizo hie bohaviour an the 
bacist of thic knowlodaoo' Ihus we are intoroatod in 1= jr,, w bQ wi V hat 
to do lu"'" gLvca uGG=PUOaOi in GCO0000 wo uro CalculatL113 10=al Causag 
of individual bohaviour. But tý, 0,00 tO=al CaUCOO of individual bohaviour 
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=o not ca=eu in tho m-me of a= and althwjei thero rv ba a constant 
conjunction betwoca o= m1culation aal tho pc. --,. czla actions ;,,, a aro not 
into-ro. sted in cnalyairia thwe 
CIIAIM "4fmm 
On S%m Inconniatenoieo In reon. m-4ce 
&-. o nov In a position to draw conclusions from- tho arc-, -, U*=t of the 
first two chaptera that carve to question tho theoretical basic of economic- 
GrAcnag* If our arCu=t is to bo nocoptcd# thou it scoma two questions 
=at bo answered boforo mW 1%=thcr rocoarch in tho coLonce can bo carried 
out* First if tho pro=ppositlona of tho cubjeot aro, Inconaiatont thou 
J; ow are the" procuppositiona arrived at? Tho awier to this question In 
; not am cimplo as it# at'firatt appoora for two rQ=onG* Lot only Can 
rýa=omics bo a purroly doduotivo coionco ainco if it woro wo would cxPOot 
jr, =h obvious doficioncoo not to bo precent but alco it cannot hopo to 
explzin data In torma of locLcally cohorent cro. =ntco Tbua we havo no 
explanation (c=pt in torao of tho Mcholoar of individual coicatLatc) of 
how cuoh Cozoral ctato=tc as economica bao dorivedg havo oozo aboute 
rocconig wo =at vck how can tho scionoo of economics bo chaneod co 
that thoSO InconaLctoncion aro oliminatod whilst tho findinCo or tho acionco 
mv not dcatroyed as well? A4 anawor to thic =wtg to coco extanto reject 
the sac=ption3 of oconozica in order that Wforont conclusions can bo 
derived* It is this coro m=lane takk that wo attempt haroaftoro But It 
cu3t be *--phazizoeL that rtna] anowora will not ba rorthcominC and thuo 
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=h Of what WO haVa written appe=s to bolorU to tho tworldf of 
UnMabatantlated bolief. AU wa can bopo to do is to Indicate the 
quostiOW and try to stitmlato oth= to find tho anawaras It is now 
hi&b tizo to doscxibo the inconcdatonclea which coon to Irlabit, tho zoota 
of economic solence as acc=taly sa poaciblo* lilo this task thic cbaptor 
la davotod, 
At tho outcatt howevort w* =at 4=pbasico timt ths aroz=t of Maptar 
Tito is littlo core th= the sacortlon that the cathod opployod by Eco. -=Jca 
dcrLvac most of its pneepto from the uritirk-p of David M=, * our ro==o 
for thin am based 2=cely on the voomlnZly obvioua analoar betwen tho twolp 
It seams$ howovers un=ticf&oto27. that to cateCorical proof of thlo Unk 
socza available czA so the =Llozy rV be doubtful. * vo chall leave futuro 
rocoarchors tho t=k of cattling- thin quaction and co if faturo roccarch 
ware to &bow our rcarA=o to bo uwatlofaotox7 then the anj=anto and 
cowludione that follov awt be rodified, 
Airth= tho Ustluotion wo havo WAG botwoon tho objoct ArA tho met-Lod 
of Ewnomica coy be blu=d ir coneopto have boon impocod upm data to wW 
extonte If tha assortion of Z=tl that conceptiona arog to a I=C or 
or 0=11or do&=Os imPOOOd UPOn tho data in truo of Economica then it may 
be that thOGG r0IatiO='%ipQ cupposod to bo co=oa b7 the Englich empiriciotg 
=o to be found in Economica,. Eoreoverg it may a1vo be true that Econ=Ics 
usou concePto Which ite Cathod. dictates and which =a not derived fr= an 
exazinatLon of data. Tbige howevor, ia not = important, chartcoming cinco 
it ImplLoa a uplit botwoon tho theoretical =d empirical parta of r4onozica 
which lao an w* chall soo# Ufficult to Caintaln, Alco wa can ro,, -Ard tho 
use of coweptag whother imposed or noto &a tray p=t of rciancoo In the 
atudy of a science it actma not to rattor for tho pmccnt purposoc whathor 
we cepamto conoepts ft= data or not, 
Ve Chall# thoreroreg koop the abovementioned distinction Ice botween 
objoct and rotlx)d. ia what follows* Thuo, tho 001.0=0 of r=nomico Is 
coon as an w=lSamtiou of aomathizZ called the object or nVady with vmothor 
called. tho mothod of study of Cut scioncoe U tho acienca of Economico is; 
to bo conalatent then it =mt bo truo that the, flndinCa of -Chaptcru Ono end 
Two =at bo consistont with czch other* Tho-re =v two pointo howevor In 
which this is not som 
I-Ian actinj In cocioty Is acen by r4onomica so boin, - notivatod by oolfich- 
nozo " which in comtrainod both by coclety and coorcion. The Economic' 
ccicntistj bourovere is cuppozed to bo vopa=tod fron tho motivation:; that 
Cove= othor Menlo activities* Thoir judi; =to cre valuo-rroo boc=o 
scientists we I ved oboervora of cociety. Uov thic In tho first 
Inconsictenoye ran qua =n in an a. -: ant who rationally zatohoo coann to 
ends wbowas =n qua sciontict io forcod to leavo "Ido all. qucaticna of valuo 
that moUvato hLa lotbor balfOo Nan qua r. =, in tho object of the acioatintla 
interout cnd so In studLedl, (concoptually at leaot)#. without interfore=o 
on tbo, p=t of tho, sciontiat* Ir =n qua aciontiot worn to not in Cono=a in 
an idontical way to tho object of hio Interect thon there would be little 
ocienco o=apt throuz; h the obsorvation of othor ocionticto =A by Lntrocpootiot 
sinoop for a scientiotp thoso obcorvations aro Moro easily x3ado thrn thoao of 
ran qua Mae Concoptuallyp anyway# tho ocienco of Economics vould be 
conductod-by a procoas of introspoction. and ImodiotLone That thic has not 
happenod ic avidonce sithor that man qua r. = ic difforent from ma qua 
OCIOntict Or th4t tho intrOOPCOUVO ; Xocosa C==t yield prodLotiono that aro, 
checkablo aaaLnct tho taotoo WO Oball 0=mmino tho latter altornatLVU and 
find & 0=0ral 
-reason 
for our doina no* 
II, 
IlOrGOVOve tho. natýra of =Lontlflo 0= In diotinot fr= =a qua =0 in 
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Dcopomicat Lau qua aci(mtict Is jecon an atto=ptlnj to explWn society 
Whicf17 by mem of causal relationa betwoon phenom=. it in IWM46d 
that Ulu In only posoible throuall tho findirA, -, or constant conjunctiom by 
sa observer who conwe but doos not affect that wbJLch he concoue Yza qua 
=no on the othew hand# whilat also findinj causal rolationz dooo co la tho 
contoxt of sociaty" Me V=pouo Is to affect tho Socloty so that It conro= 
to a-dealred pQtto=e It is he= that a fundamental distinction occurs m= 
qua acicntint obcox-vas the socioty of mn qua j3on ae an outaider would* 
W, * reason for this view is usually civen an tho =ed for soiaaeo'to 
be objective* At thin poLut wo dlimaca for a =mont to vea how thin ccuuvt 
ba, por, sibleo 114rd# objoativity can be acUeved oither by ansortlng that a 
acientlat is no axdiruT Can. or by coni,. adin, - that scientists aro matly 
oxdLu-. ry mon whose colc=tific activitlas are made objactivo throu&h 
t similar to nocial extc=alitJLeao 
lpixot it a scientist vne an oxtraordi=12y objoctive =n thou tow =on 
could bacoma sciantletso Cuch con c=t be able to trwux=, A the vorld In 
which theq live & Vot CnV cuat they bo trut! A%ag honeatq apolitical$ eta,, 
but also they =wt be aw=o of thair pereaptiona in relation to tho wb. 010 of 
knowlodee* If at W tiao tho porceptLona thcW =L-9 or con dooo not havo 
these charectericticas than thece perceptions are not objective and aro not 
acientifioe Wa PurolY fox-ml level It can bo soon that in the manifold 
of perceptions a aciantict con nover be cortain thdt tho parcoption ho makca 
Is not a result of the viewpoint in which ho happenn to bo at a Ldven timoo 
Eanco-scionce a= riever achieve t1w absoluto of objectivity uhich thin view 
Tho ecconlview of objectivity accopta tho abovoo Ccienticto aro laon 
who are forcedg by convention# to not In a civon wuyg n=oly to bo w1antific,, 
Thin in achieved by the co=tant quostionLn, -, of arjscrtionu and Vie Invention 
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of now sacertioaa about phon=na oxWosced co that othe-ra cm ariticise 
amd exp" thou in now wayno It in t1m acoopt=co of thic P=Cocc of 
toonjecturo and refutation' which leads =wq scientiats to hold a givon 
2 
stat=ont about pbsnomona to po objoctively hold# 
It=ofar an mon arc actino togother to obtala objectivo otatomeato 
gbout woloty# theno cion aro p=t of au Oilmtitutloz; $ vinb tociotya Th10 
finstit4tiont rzy bave as real ca Goonomio role Ln vocioty an a factory or 
W other wplogcr of laboure It my ba aralycod JLn te=m of ti, 10 very GQ-, n 
concopts an an econo. -lat cmV cmayco I*Col* or Tbo jockey Club, 
3 It coo= 
to follo'wip thans that if QcOnOzicu in coon an Obj! Octivo cnV bacauco coot 
econ=ictu c. -=ao about 
cartain micrwers, to cortain questionc tho ccia=o of 
oc==Ico m=tg in a ro=o# be paxt of the object pf it* dud7o 
, 
po ratu= from our dILTocaion to tho main cLro=nt it ccq bo uroiod that r 
qua Ccientij; t irj diA3tinot ftom man quck =an only in that ends to which 
Ilan qua, aciens, ot wts only to coximico the doj; reo each acts Oro difre=t- 
with wUch he C= explain Given 1honomena whorroaa man qua man ic; conco= d 
only to obtain tho raxizrm porso=1 benefit cLvvn tho ceana vith which he 
Caa achievo it* (Indood it ban boon miXostod that =ny of tho problemo of 
toothodoloCyl a= in ot; ccn-. o problc= in Wolraro rcon=ica*4) 
Dow wUlst thin view la quito cormisteat with tho lact co=oPt of 
objOctivity ancayood. above it raicea core Wficultioc; th= it WIMP* Firatý 
c4tion ic only rocsiblo Lf wana =0 coam-ally rolatod to endue A ma qua rzni I 
to bo c= fislo it often diffimat to bo cortain that thio Lu ao brut a 
scientlat can novor bo in the lea3t corWn Lr ho Lo c=co=cd with tlw 
irIvestication Of ac yot "n3m wn raztGo But thig ic not tba =at Importmt 
objoctiont Aiwo wo =0 taILL13Z rCallY or a diffox=co of deocooo 
'- COGOrAt EcOnOmicz; attccpto to find C=tant conju=tio= on tho bazic 
of a larco r= of obcervations. Cimil, =lyg Lt asou=a that man qua == 
fo= thoir valua jud. ý, I=tu and lw=o thoir notiono on tho basiD Of cxr-l=i0n06 
«59. '. 
r4onomicas Our mothod will be to oxamino tho notion or cau-se31ty in 
Economics civen. that a= qua == and =a qua cciontict ara not coparables 
of 
On tho basic/this It Is hoped to ro-woek. the coneoptlona of naturo of 
tho actor* 14 thic vv wo hope to P=Oant Econmlicc with A thoory of 
action that will not bo tainted With the inconciatonoica or tho procont one* 
CIUP&"M- rom 
On Thloo=ioa of Caurall! X 
Tho notion of causal Ity in ozooodinaly interoatinge Pcom carliest 
tl. =a rA= havo boon pmzled by its naturo yot bavo not vwcoodod In iWvont- 
ing a thoorY of ca"r. -JiV that whoUl catlafaotoryo ' In Vftia chaptor wo 
chall moroly att=pt to r1potch thoca v=Ioun att4mpto and to point to tho 
major criticir. = of each viewe Vo chan also coo that cortain aCXcomonto 
appear botwoon tho sovoral thinkars wo hava to conzidor that will bo ucoM 
in tho rollowini analysine Woh an am' ain recta upon the ascu=ptlon 
that thoro La co=oa g=A which ic charod by thoce who havo att=ptod to 
oup; ay na anowr to tho quoution 'what is c==Iity? l V* doubt Good 
rzason can be advancod for caying this is not co wvl no doubt tho unifo=Ltis 
wo finl c"-v ioporod =happily upon tho various t1worlooo Nevortholoca it 
r, oo= frultrul to attwpt cuolh cz aralyzin tho procoll=i of which is open 
to criticiam ma tlA. *o cubcoquont improvo=nto 
Other attompts to maku tha ca kina of ==Iyajo 
I have Dimply cata- 
to 10, mod tho corts of wimal tl=rv and atantati tho Wt,. L=nto CO=on owh 
Cateco, rjo Thic will not bo our procoduroo I=toad a ro. -. O ft-A=ntal 
r, Y; Dt= Of catocorics will be enlisted into which wo c= fit tho notLons 
Of 0011-13ity =th", th= tile vrLj=atD illfaVOW a notiona* lionco VO 
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cbmll utto-"Pt a cl=alfication not by VillosoAor but by ubat coon to bo 
tho ideao of phUocophers. 
2 
Lot uz f= the parpoaaa of arv. ==t lntzx)d=o tho followinZ rxicitivo 
tc=: $mind's '=ttcr' and 'ideal* It in not cur. wich to diaputo on 
thoco tcr. = =d h=o thoy will be loft 'undofiriod. All Chat vo wich to 
mcort by thic la that they w. 7 bo troatod calmrately. Tho different 
thoorica of cau-mlit7 mi than bo W= cm a c=tion of = idoa by combWng 
mind und mattar In vixicuz vayne In thin mW va hope to obvlato tilo droary 
(for no I hwt(m to add) catalocia,, p of arLx=ta3 that urmally acccmpanics 
such na exo=ico. 
LrlOtOt4DLJ= 
U'* bcjAu by conuldorkic tho most Important cInZlc contribuVLon to a 
tl=ry of caucalLty* It in that of Ariritotlo*4 r1ore racont dmlo; wnto 
aro, 2=t-, oly contorcd upon Us Idoac in that thwr aro eLther doaWc or 
affirmations of P=ticUar atr=da ln hic arLi=t. vo chall not$ liowavcrt 
conzidor the ideac in atxictly cj==j0&jcaj ordLr but ner, 03. y no ida= 
fo=lne a wjrtomo 
Ilow does tha AriztotolLan idoa or cauzio ccco-about? Wind= La cem 
as knowledCo of the fimt C=Qv and PrInciplou of thimcce n=o Oro four 
typos of c,, %3 an ozd principlaus foz=lv matorialg officiont, and final, 
sborm co=oupond to go= clorAmto that axe contalmod to co= dorrw in an 
entiticol r. = Iy# vabrtz=o# mattor# a cou=o of chant-, o and Vu-pocot 
Obviouoly ao atated a bnowledsm of all theco olownta =t icply a knowlodip 
of everrViLric about tho entity uhich uo cro consideringl in othar-J to=a 
5 
It C=titutoo ca loacential cxplanaUonl* 
But if canothirk-, iz cao thina it e=. ot bo anythLno 6100 and 00 O= 
accaatLal explezation =wt rofor to = u=h-anCina entity If it is' to bo 
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truo of that ontity at an ti=a In aU pl=es. if what la truo in cubjeot 
to altcration Lt c=rot# accordlnc to Arictotlos bo wizid= or knOWlcdZ-Gv 
Uenco cinca uidd= com; ricos a Imowledco of fLrgt ; rLncIplcs czd ca=ce 
theco flrat lprimjLplea =d c=oa =wt bo unabaz,,,; Lý-, Thin irp2laa two 
C=luzl=4, Pirst vince it w= samartoa that nothizz coum cau o itsolf 
to charvv (e=ept cubstanco 
6) if OxY ebanCe I* Ormisacod tbare =at ba a 
I 
C=0 undarlyinj the chan,, -op knowledm of which la moro fund-ozontal than 
or tj,, at ; =vioualy aucortode 110=0 tho Univorr-O US lu principlop 
roduciblo to a cot of ca=aa which onco found nood nmr be chaný, vd* 71=0 
it followa a cauaa In a cubstanca ar ic that which ic not a predLeato of 
r. omothin,, - 0100" So wo conclude a principle or cm, mots 
", 9* oxiat alonZcido of tho thinc-a of which it ic tha 
P. ri-nciploj and muot be capable of exiatina. in clapurration 
fr= thom 00*0 (Arictotio D. 7 999a)o 
Soconds cinco tho I=i=iploa and causca aro vibstaz=o thay am not 
,, 
1=od1, Uto1y viciblo* 11ma wo M-A conceiva of 0=00 no an abutract entity 
vhich =7 or my not bo mirrorod la obcorvatio=9 It rollowat th=# that 
Obv0XVatio= Ca=t affeCt tha Ldaa of caunn, rolatio= wo hold to ba tr4a, 
for trUth ic foual at a hi&tor leval than in obcorvations rc=cp vo c= 
=, -uo that tho substacco or an obcorvation in in tuno uith our idea of cau a, 
Vo coop thunp that ewl. -ality lo a univezu-A SudC=nt. It jo = 
intoncotual idea* Yot wiadm la art and art la a cocWnation of 
oxp=icnc4) (co=ation pluo Lw=rv) cind =ivo=al judir-*nto Zwo a 
I=wlok,. o of fl=t lxi=iploo rnd caunco Involvou exporiencoo 1: 0 C= DO* 
then that a knowlodCo of the firat call on =d lprinoiploc InvolVoc cOt OnIV 
a r-tato=nt of Moric=o but alco a otatc=nt about experiew0e r(w 
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examples lot Ua taka AriGtOt1GI8 OxamPIG Of thO Gtatuej CMDO Moang four 
thin, --, a . firot tbo i=Lacnt mterial of the atatue (oace bronze)t 00001id 
ro= or patta= of it, (oseo a va, -Tior)l third tho r. -jurco of ch=-Ce 
(0*C* 
the process of cantina) and fourth thO OrA (Osg# the Clory of a coldierta 
To asL- what am the caucon or this etatuoll C= be answerod by 
0=_, =ratin, G the above, but those in combination forn tho cubutance of t1u) 
atatuce H==# tho ariwer to our quostion, at 0=0 rctors to oxporienc* 
V--d JLdo= t1lat are QbI3tr=t* 
Lot uo analyso thLa idoa of caucality ctlU ilurthor, Bi=llp fjLrat 
caucac and prinziplas Aro 8ubstanoog they =at bolorl: to a thing by vjLrtua 
of tho naturo of a thlnce To look for 010=nto of thinas that O'Xioto 10 
to look for elmenta of boLnccg Ginco thlnZa pazW., o of boinaq Doca=o 
th. Lcaa can only bo by virtue of their boc=iric th=uZh the aCcacy of firr,, t 
ccufles and prl=iPICU it fOllova that invostiLptiorw of firat c=. -ou &-. A 
; rInciplea mwA also be m analycia of boivz* Co 1A lookinj for firat 
c=sca wo are c=%inin. - bainz as aucho Obviounly v=othinC that ic can 
neither be corruptable nor be able to be vpUt. Into co r-rimLUvo elc=atu. 
Vonce boina U21LOO ullitY and vics varam for thoy =a inoc;. u-abla f: mm the 
thiria =d Go fr= each othore Tli= cauto not only muct be but alco be 
incapable of furthor =aycics It La Itoalf a I=Imitivo element* 
Ca=a exict bccau. -,. o of pro, =ova In timice 
a In= it ic arowd that 
tho dJLotJLnoUou botwoca calmo wA offoot dcpondo in part upon thoir 
tomporal rolution (coo footnote 9)o A utrimrp of caucas ic coon to fo= 
a fLuLte c=cal procecue ITvo broad typos of C1,310-111 proceca can bo coon* 
Firat that vla intor=aiarics (ese, boy bco=co mn) =4 rocond via Ccnara- 
tion " corruption (o. jr. water bac"- a air), in t. %o sirat c=cal sotion 
Is cosa as IL rroccou of =ccouivo rAohozdcal lospa whavas in tho accond 
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tha occuzwcnoo of the offoat 
'is dopondont upon t1w cor=ption of the ca=0*9 
Qxh chains or c=ucs c=wt be infinito aince if tivy wero wiod= ruld 
bo loporuiblo and ciuco tho fiml c=oo rxay not be cham,,, cd tho ; Xocccu of 
bco=lzig in not inflnito& C=O then is tho mibt; t=co of char4-, Qo Itil 
vzxioua codea are a C=Pleto catcaoeuo of tho waya of bocomings Co=thing 
In t thommrom prod=odo 
lows thitt olo=ent of caucaUty ban boon atatod by Aqui= na fonawag 
"Thero in thin Ufforalmoo botwoon a Call'so and an effect - 
that whatavor ic tho cz, o cW t-bo cm, o =at ba tho cauco 
of tha offocts but tho cau o of tho effoct ic not 
nococa=l3, v tho cauoo of tho cauGoo" 4011an 
v-- 4W Poll4)* 
it in an obviouc tim-wition of tl,. o stato=t of c=callty in to=a of 
necocc=7 ccnditionowhich to= tho bacia of =--h dobate in rooent yearae 
Arictoteli= c=u4ityq thong had featuruja that wero taLon up by latar 
writorce It IcV3. iod a production of ono thins by anothor ( honco priorityl, 
C=ticaity na-1 =Cocaitylo) ana ALt imp]-iod an aotivityo It alco imp2lod 
a cimultanoous diccu. -clon of a matcrial ; mococu ond tho to= of that procoan 
(Which# Aa wo, DWI Sao# ia a point of ermt ICportanCe)* Unco Cortain 
of thoze ymopox-tica havo boon uzod ma the baaic of all theoriou of caurality 
wG mY &rCJO Vlat tLO Arictotolicui notion in quito Cencrale It Ice 
howavorp opon to eartain critielcmc* Fl=ts, If cna cxCtwa that aciw= 
chould look for tho firat caucco an4 principloo thon, ac Ba=11 pointod out$ 
it caa onlv be concerned with material and efficient caucoo* Thia io 
boc=mo only thozo corto of o=ooo azy bo oboarvode Mich a romark has 
Ipportanco only if ona dmUca th(l inp=t=co of Arictoticto kmiverral 
Juk-*ýtl =d, Ln partioulare tho idA)a that truth ic an absoluto quaaity 
at CL bid= lovel th= CXPCZJODCGO Giv= thic donial it ic U ChOrt '3tOP 
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to aripa that cubsta=oa are not part of calenca and no tho caUSOD that 
Aristotla and tho SchoUwtic2 mmlycod am o1ther motap! qoical C. - r. =CnsicOl 
Socondo in tho ca voin it In arCucd that if wo raCard oboarvutioa 
rath= tb= t1jo c==pt of ca incorruptiblo r=imitivo ualty to our critorion 
of truth th=o is; no vay an Aristotolian cou o c= bo caid to bo =tx%*eo 
For 01=0 It vg bave fo=d a causo uhich can be pravod to havo a prior 
clo=nt thon va cm lorjc, -,. ý, arow thin wac truly not a firat ca=a =d 
PrI=iPlo in tho firat PLWO. M=o ccic= 1; rocodoc not by ozperimmt 
=d/cr obacrvation couplod with t1mricina but by a rowvurco. to, the atudy 
of Ariatotlaa definitio=* Such a procediaro in Icca M-oly to roater a 
knowled. -p or tho firat cau on and prinalploa tb= to tho cit-=tions 
whon con spoak a-=h worda aa put topthorg havo In 
tbW no cloaLficalion at aIll but aro fanca upon b; r como# 
tl=u,,; h =icund=atamdin, -, of tho %*rds they hava rocoivod# 
cnd ropoat by 3'10to; by otharep from intontion to doocivo 
by obacurity4i Ardthits La i=ident to nono but thocop, 
that mnvoroo in quactiona of matta= in=; wah=aiblo# 
so tho Sýolo-can ** s"' (Mbbes pp*6Z-63)* 
ndrdp of ono bolds a boliof Lu tha czacntW c1m: 31oity or tho world12 
ow mat obviously disaCrae, with tho atudiao ca=icd out in the ArLatotolian 
tradition* In cuchl, mquirion uv larcoly raintorprotations of uhat Lao 
bcon writton Woro" and tond to be 'far fr= cim;, jo. 
14 Tl= to, au7ow 
boliovinj in tho simplicity of '1ovoz7th1xW,, ' the Arictotolian coneopt ia 
Tho abovo tl=. -o objactiona aro not V=ly loCima but =a tho ro=lt 
of the latroawtion of nou bolicfa Into con1c thcom7 or tho vay 1=wlokc 
sma obtain d., Indeed thia zoom to be the major objeotiono If Ono 
insista that oboarvations an tho OtAy way In which truth cmd ralcity c= 
bo pinpointod than tho Arictotalian Comapt =t bo rcpl=ed by a thoory 
that Coca not involvo tho Co=opt of fnlbata=, Yet one =, y still recA 
pazsaacu of Wlosophora or ceienca udhoreiu aciczticto aro vaid to find 
n 
r. biitr=t conatraotio= thatg at firot. DIPIlt cfflayu 1u-ve m=h In wmon' 
Vit. 11 tha conoopt or caßta=*l3 r4'LQ Ldea C va abratmct aazwralication 
IG tb=l a WbOtame Cho= of tho A3.4iQtOtOli= Uar-Ortiona about ita abcolute 
truth, 11o=a dospito, tho dearly 1rx-cco=ilablo concopto or obzorvation 
rxd sLbsto=o tho Caw-mlity or tho latter r=aina an cozontial part or 
acientirio dLecoursoo 
WO MY cOmIudO tl=t thO AristOtOLiaa notioa of caucaUty han been 
obandowd not boo=o of what It caid but becau o tho -. uy it vaid it uan 
not open to'o! iu6zvatlon* D=aM7 cpockina, two attompto have boon mado to 
cl =: rvcnt thic difficultys 
Q= second alt=na-tiva la. ccýý canod tho unifo=ity theorr of 
Callan II tye It hito u; on tho p=po--Uoo that C=:; ality wau caLd to havo In 
tho ArictotoU= analysin cnd thon attoxpto to fox-mculato a czUeriou by 
which cau ao =, v bo caid to oxict in p=lv obsormtio=1 to. -=* Dach a 
p=eeduro la esconUal Gir=o It waa hold that c=rality una, tho only =a= 
by which ono could ar, -, uo fr= tho capricially aboorvod to a*irical 
obccrvaUo= not yot obrorvode'6 
In thia view# an in Ariatotoliani=# the mind in coacoivod ao copcrato 
from that uldch lo obrorvod but imlilf Ariatotoli=fm thic concopt La at 
Aw IW=01 or tho aro=onto The moot extr=o fo= or thLs dootrino otatoo 
Chat Ca mind La cimply a roccptacle for ip; rocsio; m civen quito noutrallY 
17 imothor vicv ic cam: a7 that tho world fi= thincu extemmal, to it 0i 
lgztO-"=l to tbo Mind C= OaV bo obz=od throuch Uio aLnd CzA hc=c ic a 
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Ocr=tioal of tho mind* 
10 Yet a thLrd viev ic that tho mind c= ImPOGO 
idana upon Iroality1*19 lu aU those vimm notico that wo have thrmm 
over the amicat Greek notion that truth ia attainable cololv throu,,, h rlrht 
ar&um=t* J: Oaron is a famaty of tha mind but truth ic a proporty of 
thinau cxte=al to Ow minde An a co., Lsoquoncep it in quito impossible to 
hold tho doctrIna of cubatz=s TI= caucen canwt bo cub'sta=00. 
I=tcad thV v= cL-Wly rolatiow botwcon Ophoro==$ (Lr=t)v tobjeatgt 
(IL=) or $£de=. t (LO*0)420 ECMG# I=dIatolV 4-nquiry In concontratod 
upon tLo rolatio=l prop=tics of cauzalitye ThODO wo found we= that a 
21 22 c, c. =o in j=ior in Uma to ita affoots a cauco Ja contle=3 to ita efroct 
43, a C-=-a ZOOGcr. =iY implic-7 & Given arroot* r; =o ow hau almpI7 to 
zQt up an critorlou by uhich obac=atl6= c= bo GaLd to v4pport tho 
oxtat=ca or a "-, cai roiationo T Mhm wero broz-1117 t! =o wn$o in which 
thlo w= att=ptodok 
FI=tv Locka do. flned ca= and ef, "oot ail 
"That uhich prod=oo =7 cimple or ccm2lc= Idea# wo donoto 
by the Cone-ral nn causol and that %thich Lo producods, 
'efroot4ift 
(IOCL-0 reloo), 
ll=op uo havo tho co-caUed produativo thoorialla. 
23 AD r. =V havo pointod 
oult UA dofinition Lo ol=ulare C=aalitY icl CL P. -Odu%-Otivo facultY but to 
deflno causality wo muat dofina rxoduetion* -=h a diurInition umally 
r. aLoe uro of Ifoz-o-of ortgover' both of which aro equally nobuloune Ucneo 
In capp4inc a mwo or trrunalatinz c=nality into oboorvablo tc=a tho 
rroduoUve ttoorzr h= faUods sinzo thic in tho U%. olo pirpoco of tho 
vzcreino auch a concopt In inco=patiblo vith c= assertio= uhich domanded 
t! w dsmfcai or Ariatotcu=i=* 
Scoond tho Ualfo=ity thoory proper$ 11=a d=Jod tho cubatcmco tl=3: Zr 
GlIziply by azzertine thera uan no link bot;. vm tho cauco =d tho offoct that 
could be oboozvod. If it uac not obsorvablo it w= Ircalit. 71o 0WO vlat 
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ww ar4nwd ho had to cot up a criterion or nococcity that could bo derivod 
fr= axpozic=o only* It not* thoro iew, no %w for rmyow to arLmootlicorat- 
1call, V ainco no Lnfero=o ftom the 1=odiate to tho not-yot-obcorvod would 
Uwa bo pocciblo in hLo p! iUoaopb7, o 
of 
howoverg was evident frm tho work/ocientictas 
That cuah Inreronco v= pocalblog 
His solution uac o=cedingly ciaplop and vau baced on tho foliowing 
Principleal 
"'That there le nothin3 in =Y ObJoot conaldarld in itcalft 
whicli can afford uz a r=on for drwina a conclualon 
beyond Itl andt that avon attar t1hp obaorvation o. C tho 
froquant cc comatant, conjunction of objoctog wo havo, no 
roawn to drau eny inforawo concerning any objoct beyond 
thoso of %&iah wo havo l=d exporicrzo. 11 (C= r*139). 
'Itcoo led h1z to azcort t5at all wo can obvo= of c==al =latione ic a 
Cowtant conjunction Ov= a lona pcriod of ti--e. It 10 eir: plv thic 
%u-Ufoz---LV of oc(=--==o that Icada tho mind to p=z from ono objeot to 
24 =otter =1 Go wt up a C==al rclat. Loa batwoon the objoatso 7ba 
co==ti= botwoon tho objaota thon U wither a rcm-at of como ercut final 
c&jz? ei (a o C* Cod) nor of co rwopcrty-of-tho objecto thc=clvcoq but of 
their havinz.: occurrad la a Civ= vcq In our c=pcrlu=* Cm tho bacia of 
tho"-O rolati= =o ray cnýpo in thcoratical ir.: rc=nco for it 10 a 
pxj=jpjO that wo h. -, VC no === to inf= c. -Vthinj about czy objoat wbich 
, 6,0 b... 10 rat Czp=LC=Cde Cc=tant ccj34unct. Lo= aro mInricnceo 
Thic co=ept ", - bmn co=wtat =Ilzod by latcr v. -itcra. 25 IILU 
azalycel th3 concept into catacoacnt (=w-o)crd co=oquoat (effect) cnd 
cc. -Oorted thats 
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go ** evorl'comaquont in com-Aotod in this uckm= 
with m= V=ticula-. entece-j=t or cot of =tecodenta 
(I! M ff. 7Po, 213) *- 
Mwe an orfoot La cimply tho conzaquont of a cot 'of neconoary conditi6nno 
(Since ilo talka of both c=ou and affeets ad facts wo cunt cupposo this; 
cot 113 not C=; t7)q To =50 is clnPIY iO t1*8 the D= of naeocuary 
conditionz (both positivo W4 nOG-atiVG)* 
tuc=w b= javpooed tho follovinL: definition of #c=o' I 
, pcauuc tA etato or chan, ým X öf an objoct la mia to havo 
been tho cauco at a etate or chanjo Y of =other obj m# 
ir tho Lýwtu--i]Uty ot Xvo ag v= mLfficicnt ta tho 
ractuanti GZ yo 
Lffect i-A ctato or ch=, -o Y of an object, 9 La caLd to 
bo tha offect of a atato or chanp X of anothor objoatt 
v tho faotualit. if tho factu331ty of Y w= ! Incondtatod b 
of Xq" (DwWCO CII P*55)* 
Clearly it follews froz tha work of MUI* It is difficult in that he 
conceives of on-ImAlItY as Itho relation which obtains betwoon tho tbreo 
tc. -=u of a pexfoct mcriments" (Luc=r-e 1"2 7 PAG) It ic a rolation OW aw 
botwoon tiro chan. -ýQu and a Otato of afraL=* Simply there is one cha:; p 
C at time T# and amther V at an immediately coquent time "A 2 
In =ro rocent timm vork h= conw-ent=tod on tho rc; xvcontzUon of 
=Izal otat==to in JoCdcal "Ildo followc tlw VorL bf C., -. nap 
in tho 19300. if it c= b6 ro; =ccatod in loao Vicre woulA bo a co=a 
of docidina 'a rxioril utothor a cancO state=-nt ic truo orralcoo Thun 
baced'upon an waljgiln of conUtional atato=to wo hava 1=4 cove=l 
att=ptz (M thoza IJLUOO. Votably D=Iml malysia b=ad on tho 0-01WOPt 
Of caucal ir-Plication and C. -. ---=, pla mda lozia 
(coo MzptA'. -. FiVO)* HOncO 
='=UtY in CiMP3.7 a uaifo=ItY butwoon two objeoto of ezP0rivnCO Of thO 
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r0=1 
lf A tb= Do 
Tb=- vo rzmlv have an catail=n't relation botwo= two obj(wtuo '), =h a 
um, to ty 12 C'. =raly =llerl r. ca=al la-je 
Dicctwtioa of this cor=pt =st, ba Cl=iflod by a cep, =ation batwen 
in. Uviduiýa c=L-, -a vtAc;. z=ta =d c=ral 2", so - lAt u3 tal-o partlcul= 
, aiwal stato=nto Mot 
John ic tho causo of ra7la dictroca, 
BY - U-0 rnlfO=itY vicv vO * c= c1laY =lm a cauml otato=ont for Iong, runs 
of data*-, H=o =Iccj3 Jol=*Io alwaya omotantly conjoinod uith tho 
dictrozi; Of *': 0X7 Vra ba7c W J=tifl=Uon for makLnC mch a atatmont about 
ono in. ^JLdmto Caucality lu the unirc)=, Jty thoox7 thms, 10 roally a C=jnnj 
1"' Or CnIY in thi'3 u0i can wo pocit cc--9 kind of uniqua 
rolatica botween 'Inaryta diat=cov arA ijolmis Otholvico Uo could relate 
flý=7'u diatronal to tho lbour or tho davi Or tho fact that cm folophant 
ran amok in Cma rwAto %, Lllaco Ln ADjag, 
26 
Vo aro doalir47 ulth c. 2m=l Jawa cial in tilic view, In othor Vordat 
vo cro a=IYZU,,, utdt=. ^nto of tho fQ=l 
For *Ja cacurrencet; of Jobap Joba in vaw. V3 constantly conjoined 
with N=Ylu diatroaa* 
to Viol= h' ao pointod cut C=h Gtatcronta C= not ba verMadl, ainco wo 
=, 7 mmror bo Guro that all occurrc=ca Of John havo boon obsorvedo mnea 
our Oal. 7 critorian by VhLch wo c4n tout tho validity or tho atato=nt in 
by tryin,; to xmfuto it y0t in P=CtiC0 thic ic 1-m-poucible sinaa vo, 
would not havo =ado thO CtatC=t in tho Urct tl=o micas It caticUed 
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aU our obsorvations. Honce wo a=ive at the paradoxical coaalusion that 
IS oboarvation loads us to make caucal ctatomentep thoco, atatezonto c 
bo verified# but if they can be rofUted UO wo not entitled to =ko then in 
tho firat place4i 
It log howovert important to re zbor that tho arjtlemgnt of tho 
=Lfo=Lty achool In simply againnt the view of caunauty &a a comothina we 
can obaerves Uowovcr# In this the ArG=Gnt in not whony catir,. faOtorY* 
Obcarvation leads# on tho basis of a constant conjunotiont the cind to 
proceds from tho observation cr ona object t; o another* In thin process We 
bave two movezents* Firct that between objects arA second that botween 
ideas,. It In the evidence that two objects are oomtantly conjoined that 
leads us to ascociate ideas in a cmia., 41 mennor* la this process there in 
a hidden dichotocq of thou&hto 141wre is a relation in the zind and anoth= 
in tho world* The formor la suppoced to take tho fo= of tho latters, that 
In tho unUo=Lty GnaUGiO it dooil not In of no conacquonce. , An that 
nood bo pointed out io that tho UnLfo=Lty theorieta denied =y relation 
an c4u"l UnIOCIP it tooko in facts the fo= of a conditional but they 
refwmd to ip to tho extent that a ooruUtional uaa a cim, al ralation which 
wus tho jorical consequence of thair denUl of $substantial$ and lymbmtivel 
C012 act 
23 
given their viow or knowlodcoo 
Wo nov move to tho third group of thooricto who assort that ram 
conceptions of tho mind may29 be Lmpoaed upon the phonomona which fo= thoLr 
basic and Win* thoir boundaries* If w=h notivity of the mind in poscible 
then wo caa ascort that ciumsklity in notlainj but IL Inococcary rictionl5O 
or that it is an abstraction l=lz civen data# Tho &, oico of ono view or 
tho other depandu largely upon the view of the way tho mind constructs 
roprecontatiorms If it can invout mv fancy It pleases to oxplain 
phoumanno thon ono taken tho for=r it fancies aro conditioned by 
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ObUCZVatAOnj, th'Da tho latter# Wo shall doul with tbo lattor altcrmtivo 
horo arA ox=ino the fo=or in the j2oxt coatiou* 
Iloro wo chall deal only vith Rantla concopt of caucaity that in found 
31 ln The Socond Analoa; If wo = able to impone p= concoptiona of tha 
., a vo 
oboorv* th= it =Int be r4ch that tho roMoontationa mind upon tho thinn 
c=tainad in our mind co=vapond to tlw plw=, 0=32 V1, lich Giva rico to. thw. 
It La clear that U) think Lu to be aware of a ==ifold of phonomom that 
is exterazi to tho 1001fe Roncel, by assertinj that puro concoptions oxict 
we have amsortod a m=1fold of cxp=ienco external to the thLnker. Ginco 
a zanifold Up by daflnition# divarue we cannot be nuaro of It au a 
canifold unloco coma kLna of cynthonia takea plaw wbilat we am reprocentInZ 
it into our minde" Givon that thic ]p. =Ooda tho rO; %vG=tatjona in tho 
uro thouallt. mind exro conditioned by phonor=m wA am also pwoducto or p 
It 8100 fOllQwG that CL3-lwu LmOw iG that %Wch La =ifiod by this cynthotio 
PCOCOGGO It fOllOVO that wo can only know ou=01vou by th* rum mo=a 
=4 co to bo corwaLoua la to bo oncoolf and conrcoiou=osa is cipply VOW.. 
idontitye 
CLivan Wag we can proccod to "Ma Cooond Analoarg In roprocantation 
to cmpirical coLuLtjon is poccible without a [Wuthecia in thO SCIOCO=tiOns 
(i. e. to associato a vith b ow =mt on cocalzirza b rcr-cabor *)o which ic 
cal, wo traccoacivo. Zy thin cyntJwoio tho oxdar of 
this IMUCCOODiOu in nOt 
doto=. I. noda. only in the V; uthosic Dr approbo=ion cou Wo auccoccion be 
e., storminod, ". b. =, Cording to which r. =othina mocacoarily procoodup and 
no thlnZ olso riocoflan follows 0* so 
(Mat Ci 
,; 
Y Pe 
j; ov Ir tbis =, =cGontatien contains a CoVaition of cc event it mist bo 
em; irical judrmoztl ho=o it a phanom= ic pouited au antooodont =d 
tho 
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pocited conzequanco did not occur the repro son tation ic clzpllr a tiozent, 
of the 4marj=tiono Ula =wt conclude then that our holdbia of tho 
rolation of cau o and arfoot botwoon phonamena In a corw-Ution of tho VaUd# 
of =pirical judZ=tos 
CaucaUty then ic coan ac a roprocentation of a rolation accential 
to 
&U ctatc=nts about phonomma yot a rocult of a puroly intolloctwl 
procosoo It is an a priori coneoption wbiOi In I 
"o ** the 1ximlpla s*9 of objcotivo coCaLtion of Awno=nat 
in roD=d to their rolatiorm in the oucoosaLon of time*" 
(E=t P*155)4 
As such c=ality io not relatede ao a concepto to Parti=lur exPoriancee 
TbQ abova describ4a thoory ia hardly conclucives howavers for no 
; "CiOO MO&= for doteraininj a cauml rolation woro Implied by it* WO 
0" OJL12P17 givOu a mothod of reforrinj our bypothosiss 
'QA Obcormation of A we prodict on obcorvation 
of D Will follow$ 
to tho faOtat If tba bypothecia is rofutoa no c=h cauma ctatc=nt is 
juatirioa, 
, 
rotico that noon wo rof=o to accopt t-ho Unk botwean c=co 
=d Orgoat an cubstantial but moroly ao a rovat of tectin, -, procedurose 
Lnubcaquont diccunaion on thaco Ilaca h= brou, -ht tho %diolo dobato 
oxh into I. Ine with that p=ioua ozoociated with tho provious thoory. 
mjhw wo rond IlopWr accortiD, *»' U=t tho 'PriMtplo of Cau=Uty@ ean bo 
re, 3tatod ao a iwthodolozieal rula aß followei- 
we 9* wo mv not to abandon tho coarch for univorcal lawc. 
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wA for a coherent theoretical v1stems nor over cive 
up our attmptu to explain caucally any kind of event 
wo clt)r»=JLboo* (ropper /». 2 7 rj 61)o 
ein 
~ 
!a aucht it Ja simpU a co=ol=y to tho Z=ti= =alyola in Vat it 
caucality in the bacia of aU OmPiric4al JUdZmOatO which =0 tho subject, 
matter of acienco then a notion of caumaity 10 assantial for t. %-, * conduct 
of scientific enquix7e 
It la so an extengion of thic vlow that Eargu= analynou caucen an 
either r=tita or totaie Thocol, it in aromedo rofo-- to tba 13tato of a 
PIJ, Gical ayct= in that a total cauno In the ctate of thin LWatem at time 
t# cay A and total effect In the otate of tba c3rot= at t1rA t, CW 11, 
L. Othor to obtaia A. 
34 A cortaLn i-urztia caucon ara that, cim; ay cu=od to, - 
vymtom in th= domod to bo caucal if the lava of nature *j; 0VO=iý, r,, closed 
GYDtc= do not contain thO time variable In explicit ro=* (turr*34= Po4O5)9 
With thin va have, a more complex ro= of the conatant conjunction poatulated 
by Mmo e 
The so-called C=tian view of caucality is like the ractl not 4=m 
from critici=* 
the view that in pc=eiV1zi3 phonomm we wo cna3Cod uporAcUsic wbich 
Implica a nccca=7 relation botwoon phonomenm can bo attackDd V=* 
Cynthecia of tho ac=tion3 of axperienco to pro. ýuco roproccntationa of 
tbo pbxmoma= =y bo nocessary but it ic not cuffioicutt for a Civon 
re. -wocantat. ion, corrasrondLne to an orppIrical corpitione TIuw ulthouý, h 
tho comLUon of an cqpirloal entity coaditions tho cc; Irical judepout it 
dooc not dotarmino it* Mnco, althourt our re; =coatation. reforc to the 
rolution botucen phano=na thaj aro not nococaarily tho m, o only if 
oxA-rionoo cruateu raproccatations or roproccutationa oxporionco ic thic cos 
(we cm Goo then that wo havo turned tho wholo quostion of ca=aILty wmY 
froil cauaality botwoon objocto tow=du a ralatio=hip botwoon PhCUO=na 
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ublch arc ron ato of the porceivinZ; =Lnd. An auch tba a-min p=blom of 
'What JLD the nat=o of C=ality? l bac baca converte4 Into #how C= we 
know or czu. -ality? 1)35 
Wch a viovs howavort hiLbU&tB tho wholo rolatiorzhip botwoon tho 
cau =-I statc-ent and tho cauml rolation betwo= pýýcnoccna* Tho ctatownt 
ic a nProacntation of an capIxical CoGmitione It takoo tba samo go= w 
tho cosajtjL=, * rLj=, tho wholo fo= of E=ti= aro=wt I=plica thin 
double rolationship. Wortunatoly# tho aro==t doca not eLva m-asona for 
a one to ono correaponicaco an WO havO SM4, 
Taken oz a oo=opt# tho unifo=JLty thoory In not fr4e ftom objoctivas. 
it rolica upon a co=ooponden,., o of tho thool7 with tho foota ror ita 
truth# no=o wo can Day Dimply$ 
luio otata-mont In caueos bt ia t=o iff a# ln taotg 
caums bl 
In our critaria for truth* Th* difficUty lion in docidina whothor a 
dooa# ln facto cI ou o b,, Wo rAY find Only that a dooo not# in facto calico 
b zinco we czn only obc=e unifo=LtjL00. rwncO. we have a mlatLo=hip 
OrInececultyl botwo= the oxiste=o of a arA of b that, can O: ay be p=oa 
to ba non-oxiGtontp ThQt thla nococalty Is of a very different ro= th= 
that contnqnod In thowzks of Arlstotio ic obviousp It fonown that wo 
havo ch=, 5od tho nocninj of cflx,, =] I ty and not caroly Ito I-vreoptml bacias 
As ajoh tho theorica of =ifo=ity owt aluWa be o; rAcod by the concept 
of cubatantial caucoe 
Eut c= th= thic uro havo Gcon tho catablichinj auch a co=oD; *adwCO 
Lag in pTincipUl ALMOUto "41=0 cathouLb, in principlog wo bavo dotinod 
caucality In tor= of obcarvabloa tho dotmulmation of thor-O obaOrft'3100 
Im not ubolly without concoptual difficulticas For iwta=* tO dOfinO 
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not only Via obcorvatlow noccus, -; 4r y for cuch definitiozzi but alm tho not 
of objects# evants or wbatovor in iddch tho observationz r=t bo =, %do* 
if thin in dow In tu=a of obsorvableal vo havo an Infinito roLxacc of 
obscrvation, ra=og if e=mlity In = obwrvad unUo=ity botwoon 
obnorvabloo tbon wo r=t dotino obvervablea lu Obr-Oriublo to---a if War 
obso. -vablou aro to bo purely obcorvubloo Vda loa(l. a un into = Inrinito 
howeve.,. -O wo UrCue a ; rlori to ; =ont thin wo vxo co. -pollod 
to C4Lit t1lat Cam Q]Ity in not a rA=Iy aboorvational cozcopto 1; 0=0 I wo, 
=at to Uo oxteut that criticicms of Aristotlo wcra bcxed on tho nazartion 
that cubutancoo woro r=o ImarOmations conCludo tho unifo=ItY analýrolc 
ic vubjoct, to tho c.,., kinda of =itici= that woro UD row34atJL=, 
In particul=9 wo =t accept tho uncaticfactoxy atato of affai. -o tilat 
cvoz7thing, obrcxvodL La obcarved or vather regiotoxvd, w obc=vod by tho r. LrA 
arA cw wuoh iz pumoly vubjectivoo Vo caa ncro2, y concludo that vr4 caural 
state=ntg are aimply unir(=itiou which mv into%%-uubjoct1voly hold* 7r=th 
aiq? ly is this so-called objooUvity* It rmt be clc=# howovarg that the 
co=jn4cation of a cau=3 atatomont io Um imo=ting of a rep=coetation 
in amthorts mind* Thmv is no nococcitY why thia roproocatation abould, 
be y1voicely tbat notion oncwuntored. by tho firot oboervore W=G p it IS 
moroky tbo =- of a Otatocont not tho j2=--njt12a of the utato=nt that 
ic held to bo objcotivolv truo#36 In thoce ci=u=tanwo thero io = 
ccrtalntY that COIGSOCk 10 a V--GccCI3 by which zoro and Coro JL* Icamt of 
a portioulux cot of pb=zoza, Instead acionao zmy pjxvcv a cuccorzion Or 
ArCLu=tu WhOSO accOptar-Ice ia Loverned by r=ferencos fashion or political 
ondo rath= tha. 1 U, 'O ! =tcnt to which thO-y I-On-fO= tO COZnitio= of empirical 
entitioul, OnI7 if rxopouitions (looo UO McanlrG of cento=ca) can bo , 
examined witb)ut roforenco to thoir form ic thin coans of findinc-, truth or 
-n- 
falsity I=apablo Or thle cozt of cich=dlina@37 
Lot ua mv paso an to tho third typo of counal theory which has boon 
or tho volit'=3 thoory*39 at v rious timos called tho activity thooryl 
lwo chnli to= thiu tho plion=nalist thcwyo 
I Llca=.; illtn 
it JLc S,. Wxd that aU obcorvation la iapoczLblo without a cind. Vot 
only ==t so=ations be imprinted upon the rArA but oleo thoco rc=atjo= 
=at bo intcri=otodp in that t2he obcorvatlons ray ba radoo Thun 
obsorvati= in# in a ==op tha loa=ilma of a Iza,,, uaca; 
40 it is tho prococa 
by %6ich tho rbA lear-. 3 to azaooiato a GLvcn C= tim vith a Civen Idoc- 
Uanoo# tho obooxvation of a co=t=t conj=ction =t bo Intorproted bercro 
It Itt canod c=calo rot caV We but aloo tho concopt of caucality bacod 
on obsor%natioa ic ca idea of tho mind* Co far wo havo cleb tho ca= cort 
of ureu=nt that Z=t put forward* 
Givou tho abovo and Civon that tho mind &w a froo ct., -cncv or wiU It 
ic poociblo for caucality botwoon phonomom to bo ci=PI7 a rxmtal proaocc* 
in observor can catablich cmwality by axamimpition of hia motivationa Ozd 
dociroa. Causality ic dorivod from tilo obilitv of ob=rvo= to UGO 
constrwta in order to ur2arctana pracoacca that = obcarvede 
This thecry ic u. -.,; any oo=oivod in tc=a or tho rolati4nichip botwoon 
tho mina aud tha body* Si=o wo%. mvo a I=wlodCo of ouraelvot; ac cawal 
agento our =tions c= bo concolved a! z beinj, an offoot of that willo 
U=o it io =gnxds 
wVo Cot our kmwlod, (-, o of ca=tion f= our I: noulod, -, o of 
Wtivationo" (do Cb=--fj Ps9)* 
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If VO wtiv4tO amrtalU =ti0n# thiowtion u=aiy ronowould a dood io 
pcrfb=ed, m Fma thic tho notion Mit nothLnC that Ja abaolutely quioucent 
vill auddonly ch=, L-, o unloso cawthinj alco oxto=al to it ro=rj it out C)f 
its quict. 41 It= this it is a rhort atop tcý tho ; ation 
==17# cvM orfect'haz a c=o wA ovary cauco an offocte 
At firat IJLCht wo have ex-rived at tho Pri=iplo of ca=tion by a 
CIMP10 EL-., -==to Acalwt It vo =y clzply ar. -, w that vo can novor be 
cortain of o= rotivaUo=* Tharo 10 no waY In UhiCh Wo C= av that our 
motivationa =o not ccmUtionod by our bodLoze E=Op if wo era not ablo 
c=00ptuall'y to copm=to mouvo I)MM actLon we a-. O not in a pocition to 
c04, )G=to cauca £'== effcote 
But lot ua cLa. -=o that wo c=,, rA=o wo a= not in a pocition no 
obcor= to note tho ox=t 'I f ml: botwoon our motivon and our d"da there 
Ic no roawn for us to azoort a linL- botwoon two pha=ona excoPt that ono 
follown tho other* Tfr4a wo havo m=ly a roctatozoat of tho uniformity 
theory* It is, limitads, howovors in two wya. arat c=uaLty coon an an 
vnalo=r betwoen tho ralationchip of mind to body an4 botwoen phono=na 
IL V'cn==r' Poculiar to orz=io obcomras 
Tl= cuaza3ltj only obtain in thio viou whou ca obrorvor In pracento 
r4cond the rZ==non of c=cality ic cimply a conatruct of the 
obaervarla =Lndg a device by which the world in rado core Intalligibloo 
11ý=a thin uo would comludo that the lawa fo=d by rcic=o would not 
necacaaril, v be thoso found by invartiCatorg W., 10 Ilavo no nCo=CO to C03,041 
catei. "Oricaf 11OW thic == that um havo no riCIA to accort thano Undo 
, of caucal otatezonta aa la,. m of VWrjcaj 1=000raac, Tbr it =; r bo that 
the 2ava coazo to OPerato whou thOY =0 not boiný, p Observod in thin m=or* 
Uhdar thoso oira=t=ooa it cooms better to hypothocico that the 1=0 
amWndarod b. Y ecientifio onqpiry cxo =ivercal, in opmoo and UmO =thOr 
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than leave the poscibility of exception that cannot be invosticmW 
ox hypcDtheoolo 
In thlfi mulcluf howovere tho Gamo C=ral £O= 0£ ealltallty la 
tmdor]Lnodl n=ly cw an cnaloCy botwoca a ro=al abot-raotion and a 
rolatIon. -Up betwoon phen -= 0A cauzol otat=entg then$ lo cdmultane=ly 
a otato. -. cint of cauz. %lity and a otatemont 11hout that causality# cmd thia io 
tho mjor loccoa wo havo lea=t frc= o= hiatc. -Ical cmlycie. 
CUP= FM 
On 
-tho- 
loglo of CaunaliV 
In tho VZvViOus chaptor woround indicationo that causality an a 
rolation could bo intorprotod ai=ltancoualy In two wVaq Firat it could 
bo coon an a link batwoon oboorvablec or# at leaat# objecto cupposed to bo 
oxternal U) thO Mind* Cooond it wao a jitatowzt nbqL qt that Unk on a 
Coro for=l lovelf Vo =. vg thoroforeg oce it aa a Iformal IrnCoaCol in 
Intontional ioo=rphir= Uith an lobrarvablo j=i, -uaLv', m An ouch wo chall 
t= caunal lo-noaaco a matorialicod l=,,, mavo* It io a natural trancitLon 
fm= tboce conaideratic= to tho conatruotion of two IWILvaCon =a no a 
to the other (terzod objoot 2xLnO=Co)* Thio road bao boon 
taken by Burkog Camap and r4. -= ltwao a--4mr, -ct othora* 
For a number of reas-ons tlw wýlcd conditional otatomentg of tho 
fo=s 
'if a thon bl 
no't cuitable for talkinj fo=lally V. Lbo0ut caucalityel Thooo roaoono 
voll kwum tl=o wo chall not rocapitulato th=e Ono import=t roaturo or 
tho corAitional in almP17 that it Lo truo it arA only it cithar thO 
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antecodout in falue or tho conzoquent in t*w. Now it in quite obvIouc 
that tho ctatemants 
la cai, ao bl 
La trae Lf and milv If both a and U are trLm or both a ond b =o falcoe 
nonce we may not inter a caucal atato=nt in tha body of a conditional ror 
we Would wzAt to be rblo to arpue that a cw=l ctate=nt 113 falco ifs 
(- aA 6) 
- It baa aloo been cuCý-, vstcd that Is cauaca b' "n bo otatod an well bys 
@a in tho caume of bl 
Uace thin in thevatar&dard IOZLoal to=* of etato-Mento C=h a for-anicati= 
would have Gmat potentlal advantaM. co It doca# howovort suffer t= at 
leact two drawbacks, Firot by tIm rtac of oubatituti= wo acy W=itol 
If we mw havo =other otato=mts 
Ib in tho c=ca of a or 
lb a d' 
only if we cake the Postulates 
0' 
to this logically ponaiblee But thin otatc=nt vayal 
Ob in tho emoo of b@ 
which contravonea the most mdant idsaa of tlw naturo of causalityl 
w-=lyt nothin, -, can cauto itcolf* 4.0 
second$ althouCh in to= of co=n in t1lo caý, 0 OC12 in 
Oquivalcut to lca=cal thero. act-r-O to mo a conf=ioa impUcit Jn Duch 
-02- 
=aje In lozice In t1A phrace #in the ga=o 0, fe ta* in eatoccrigled ag 
the cauzoo It 19 800a = 80=thLvkl diftcrent ftc= tho offoot lble Tho 
us* to which tho phraso la put ic tho c; = an fca=oal but that to which it 
=forsha not- the ca # for 'C=Oal JL=pUoa a I=occco in Which tho statop/ 
objocta sto, ur. pc=# To Gay Oic the cauzo oll Mwt L-aply an axion which 
=latca Ila the cauco of 0 to a procono-lik* Unk, At tbo r. =e ti= it 
appeare that loa=os' need not bsvo thin mdom oluco fo=oo, is tho moo 
of a proconce If c=h an oxf In noododg it in clear that tho Guacc; od 
Intenuioml, Iwwrphium implied by tho tc= Imtoriallood lanCuzCol ro 
Ion, zur oxLutse 11o=o wo =Lwt fW that th* fo=lation undor dJLrcuzj2Lon 
In u=coeptabloo 
It uppearag theng that ordinary propositional IOCLO in not mited to act 
OA 0= =tQ-Ua'0'cWV0 no=* att=pto have boca cad* to introd= c=sality 
into codal losiou. 4 ROM we abal" follow 3=005 fo=ulation of a caucal 
20ZICS VQ Gt=t with t: 10 C0nG0Pt Of cau=1 1PPI-ication uhich ic tri=bolloods 
(x) (E y- 
It simplv as"corto that tho co: ulLtiorw exproaced by E7-, =a ca=aly curfLcicat 
to cako I)x- true* The definition of cufficient conditiona la In lqprtant 
respocts idantical to that of V1114i It r=l 
OCSufficient conditions meanz. 7 99*a oat of conditions 
C=Plote with rospoot to nocativo &a woU cw poaLtiva oncu 
*9* mdficlent to cm, o tho atato of affaira ox-preacod 
by the concoquante" (BurLa P*360) 
f1 
Apart fr= to' Ihirlm caco Introducco tho conooptei of emuni pourolbilltv 
dr 1 
vzd cautzl nccOe"'cit. 7 EI. 
UiD arcj=t ic =Uday as follown. A, strict implication 
of tho r= fp cý 1 is dofinod aa s 
(p ---; $) =-0 (p /\ -`0 
-0- 
Oda olraply waorto that in a striat iqplication it io not pocuible that 
is trao wA q to falco* %Nm other ; xoD=Uca aro accumod* Firats 
( 
voc=ds 
( PA $) --> ((P 90 P) 
.I 
Clc=ly those jxojx=Uca am cnaloZPuS tO th* rO=l yxopeztioc of a c=ml 
otatc=ats 
a c=rou ýý . '*nd a is obccrmd V= b uUI follow 
ozd 
if I& coil oz bl thm on obc-emation of b coazz that 
a Ww C= ýaoroo 
Givon thLo ==3 cl and thoso argiartod botwccn M" ordLnary nococcity 11 
" botween 0 and OrUmTy POODMILty 0, wo =riva Ut a Pn--011L= 
botween modal loc; io arul cauzal rxopocitionce It in# theraforal concludod 
that cauzal propositiona havo a modal cha=tcro 
At thia point it zi&t bo ac woll to dofiro what ic Conorally meant 
by modale ftior has defined it tluw: 
"To count AD a codal lorio oee a cyct= C=t co. ntain 
a pair of on*-arcL=ut operatora fo=lnz; statemato out 
of otat=cnto vith tho followin., - p=portioes 111w caro 
powerftl modal oporator *, * 
COD% 
*9 cwt bo cuch 
twat .7 
in 'a ct=nccw to= than P 
end yet not no atrona as to bo nover truo ** oo And 
tho foobler modal oporator sro Je *9 c=t be 
cuch that the weakorp core no*-oo=ittal to= than 
and yat, not co non-oo=ittal w to bo novor falco 
rinallyt Jý p, =st ba equivalent. to ~ 1: 1 -p 
srA 13 p t6 -4- p' ' 10 (rrior ppo-"-3)0 
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All O. La means Ic that there is a definition of lo5ical nocccuit; r such that 
it ic not J=, 4saiblo for my proposition to catiefy it* Xbr cx=; loq if 
lor, Lc, z-l nocac: ity ic taL-cn to me= ths intimate, rolationshly SMpllcd by tho 
Aristotelian notion of c=r-alit7p isoo tba Idca that wator causcs water 
vapour by corruptLong t! wa no c=taaca MutalnlrC noca-zalty can ever be 
truDO If water noccaultateo Wator'VO-Pour in thic conzo then no centenco 
containing, tý. o cutitica (in Ca. -napla waning) can ever be Tou=d to be tt-400 
This is bcc=o vater beconon vatcr vAPOurt thtw It not only necaouitatou 
tho latter but is tho latter* 110=00 UO Lavo G1zP1y: 
(3 (ca = L. 3. V. 
) = (ci = Q. 
Which c0ntradicU tho =znina of nocesoity horo 113pliod? Tho rart of tho 
quotation ceemn to bo quito straiChtfor6mard. 
UOw takinC this dofinition or ro&aity wo can ic=diatoly she.,, that 
B=kG w= not altocothor correct in hLo asoertim& Docauzo of the co=onts 
on mocarmity above and baeauso of tho naturo of causal impUcation it Do=a 
that certain mfficiont conditions for calleality c=t bo mdudod, All 
cAr=cntators nam that tho epecification of a certain stato of affairs Is 
of par=ount lmlv--ta-. nco in tho WWII= of a camr-al rolation* IIOMWD 
ctatc=to Mot 
tthe bronze in tho =tertal C., lus3 or the atatuol 
thiouCh Dot uuuzllY r0j; ar-dod as c-litrull by tho p=duction thooriato are coon 
13ýatc-'ý'. QntO ot cOnditicnc; WCOO-C=716r thO C=Gitý-, at a broazo Otatua. 
But it nocoscity implica tho nocossity of truth cnd týo#poasibility or 
ralaohoO wo cannot Includo ctate=nto ea abovo ci=o ito truth prooludoo: 
It. ho atono le tho catorial cau o of tho statuol 
cz boina truo* 110ro wo havo two choicoa - elthor to Ozroo to 010ludo mwh' 
for= of necormity fr= our concideration or caujaUty or to deny at onCe 
that C=zallty ic mialo Quite, obviounly lhrr4r takes tho fox-.. or courvoo 
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, Itw3 ve =Ist ra-i)pacl£y 1110 derlatIon of cm, sal IZPUcation tot 
09*a Got of conditiowp ccpploto with rospoot to 
noroativo, no von co ponitivo, propertio3 cufricient to 
CaU&C Via otate Of affaira CXP=r. 40d by tho conracquent 
1=ovidodp tho, i=lusion of a propor cubcot of tbat cot 
doau wt rzko it lopoaziblo, for the lmplication ovar to 
bo Icoved to bo, truce 
Ilencop hio caut-cal, ic; lieatqon aliarays reproUntO a true relation between tho 
rocrectivo atatca of affairs* Low is thia Is co it 10 clear the truth 
vuiuo3 or an the aubcato of conditions c=t correlate, noncol, we can 
are, uo if thia io co for ono cause A it ic co for another D if tho statemcnt: 
(Alt B c- E) 
io to bo t=ao Simoo only if both A and B cro tnw in tho otatemont true 
uo =at conalados 
(13c E) 
Am 
D 13 
r4w this obviously in not co in counal analygice S'br oxQ=PIO it i=PlieG 
that if inflation In caucca by a cm-bina"t-Ion of a lack. or monatary strinConcy 
and oxcoacivo union baroaininý; r-owcr then in timou of zonotary oxpancion 
oxceccivo union barZaininj pouor win emirio inflation* Unleso there ic cL 
: Link between monotax-y policy and Via buxCaininj powar of uniono the atate- 
mont Is obvioualy ral&; e* Vo havo arCuodt then$ that Burka ccntradLeto 
his own theorem 
((AAB) 
Ce) 
In false* 
that i 
(A 
Lot us now movo on to a litato=-Ont of Durka Ica=al lociclo nm we 
ahan not reviow tho aystea of axloma but marolyg by tho acooPted c=vcnti=G 
-P- C. 
Of lanVac-o conat=otlOng otato the vocabulax7, for=tion ruleop definitiono 
" ZU102 of inrero=e Which aro necdodo 
Voe. -blll2, =l 
t1u) lo, -Acal conzta. -A3 -7 =)) 
()3 
and tha w-Alversal quantiflarl 
an Inffnito list oC propositional constants and variablee; 
inavidaal co=tonto and variza)leu and Azetioual constante crul 
variables of all dazrocal 
tho primitive cg=bolu 0 cl. ^1 El 
A f0=31 is Qgy finite coquenco of primitive CIZZOIDO A Won- 
formed fo=11 is any rorxula vhich catiafiOg the follovinal 
(1) is a p=poaitqonal variablo ar constantp 
(U) D( 0'- 
,) 
0-ý 
zý ,---) 
("-' 
r. 
) if Al 10 CL 
fu=tic. -ml variable or conatant of dogroo m 
and a, ) iýz .,., oL ara individual variablea or constantap 
(LU) - A. ý 
(A. -> 13) ) 
(oO A, 0A a-& MA 
%&ore A and B are woll-fo=dq and 
(iv)no other well-rorm-ad for=aw exist, 
Zýfinttloass 
(A. / B) 
(A 
A 13) 
(A---' 
(A --: ýB) 
(A r- B) 
CA s B) 
(- A z> 13) 
, (-A v-8) 
(CA«>13)A (13DA» 
13 (A: > B) 
D (A --31113) 
(A c, 13» 
oL) A= -- 
(oc) 
OA = -, -[I--A 
ýýA = -, %. o Ig 
E-goo gf Wear-r-os 
i if A "CAD B) thou infer 
11 It in cz axi= thon w io (a) 
III If A in on axiom then co in El A- 
--07- 
F= thla wo can provo the fo3. lowin,, - import=t thoorojas 
EI rl . -ft" thm 
[- El A=) 9113 
Arat wo havo to ; ruva a cubujdjaxýr thaox=, 
It Aj; A2.1 A,, H3 th= 
whlch Is proved an foUmwax 
lAt zl), 52. ) ... 113". be a proof of 13 
on tho civen 1*, Pothceiae 
i, et oaeh Az bo replacod by 93A, 
Lot c=h nxfw C bo roplaced by EIC 
now =L ( CL. obviounly 
pand (a. --nj. 6) -: > 
(0- C- 11) by analoiMr 
thug j3(c-'=>6)=, K1(0L"DQ bv awleMr 
thU3 [3 C- :) 93C end vo C by 1. 
nopiace azw 73ý that lo noith.., T axi= nor a 
lqpolýhecio by El (13j 0 bZ) =) M =ý @13 
a =1 Q% =) ra zz 
4) 
III= El 15t 9 vnaro 13j -0 BE arA Zj aýO th-0 T=aQ03 fl= Which 13l wao inforrod in tho 
civon proor. 
Thua III A,, M Az,. 191A, FB 
LOW eLvon FA ZD B 
and civen (A D 13) AD 9115) 
it faUowa P (A :: P 73) whlch io pxovod abova. 
Ilanco EiA 
Let us ox=iw tho ; x*poGitl=, it otatoo that in thic IoLlo that 
if wo can prove that if A then B vo ca-n taw j=, vo ir tho =aal nococciLty 
of A then the cai, al rcocazit7 or Db l; ov Ulo antocodent of tho Umo= 
ojzt ba t=w ca vo havo coon and r. Lnco CIUULI nocow-647 =not bo falve co 
=st tho cotweTaent e Yot to fzvo a-. V qptem Cr JOGLC in which Cn 
conditional atatezent Lo a uccormary condition for a cenaLtirnal implylm, 6- 
c=a nocceeity ceo= to bo tho r=o oll' all tliat La 1=-; vn about 
cau=lltys 'From our dLvous. -Oion of tho conlitioaal in ral.., tion to ca=al 
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atatomcnto It in quito PL-31Z that It vould not to ; =per f= uz to ca;, that 
bacauco wo can rzcvo i 
13 
to bo truo wo can rbow that 
(c3 A0 9113 
in the case that -A Eith= theca are cimply IoCdcally txw La whLch 
c=o It coo= wo r=t forý-, et about caucal noccesity bolng; dirriomat ftc= 
a conlitionallo or t-be t-licorcm ve = conziderln, -,, in r=senuical. CjLni: O 
tho lattar tqj-othoaLv appeara refutedp it would sea= that Burka hzw Ignored 
tb, O important pxolcrty a atatoz-ont of WUch bci; an thia chaptore 
Another form o: crilbicicm has boon P=po:; od by Ilandorson. 110 Votu 
up a atandard as followa: 
we e& whorover conolusiona which Smport to bo valLdatod 
by otrict or caucal Implication can bo validly doduced in 
tar= of mterial ioplioationg to tho extont and in that 
context tho c=o for tha noi*r-trivialit; r of r-triot or caucal 
icplicaation win bo nor*-pzvven#" (11oulcroon F*507) 
, vow an attempt 
fA) r4duco tho logic of cawality of Zx=Iw to w-called 
IzatorialO lozio r=t face tho difficulty that if wd-al logic ig norp-trivLal 
in reiatioa to trutb--ruaotlo=a iocic, then a..: Qr cyrt= fjtctablo in mo&a 
to=g3 wiU bo Invduciblo to truth. -f=ti()nal loiao* We in becauzo 
imiunion of poseibility into a atate-ent of tho cortt 
PA -- (P 
Pit -=t be c=letedb TWO m= that tho trath value table for C, , 
ug wv tot Intormet the =aal jourie in to=u or tmitL-f=otior-al loslo 
if po. -tibility ic allowed into tho Intarrx0tationo f3o no inteCration of 
-09- 
tLo of truth-Amotional lo, -io in-W a modal lozic ist in conerall 
pouziblo* Lc=og to arZue codal lo,,?, 1c is a coro cuitabla tool to relmocont 
ca=ality b. V =3 a (as D: em dooo) io Dimply to mr. Cue tho uYatcau ArO 
difrcxcr. t, It dogo wt cocn that cau=lity Jo cdoquately repreccuted, 
" 
cna wondergo thcng if czu=lity ir. rop=contablo in azy loCio* I 
bolievo, it is not. 74o, proof (which Ic ac yat only tontativo) ic Civon 
bolowi 
2 
If a atatworst in a collo., lujal jar can be rop=:; ciztod 
in a-. w loz; ic thcn It io i0pouciblo to provo by ==w of 
that lozio that it cannot be co ro. =cceutod. 
ký22 <C ,L> rz C2 C- L 
r4mo loac would ba Imo=iatont It: 
(34) y t- --I ý<C, L> ') fCZCý fC-L 
which lmp]4on in a connistant IoZio wo c=wt doduce 
-ý, (-%, -V F <C, L>; fC C) fe L) 
which implioD that no cuch rroof exictue 
11ri TIT If a atatocant In colloquial 2r. -. &uaC* ca=t bo rorpro--Ontod 
in c. V loc; 1o then It la ipposaiblo to provo by moano of that 
lo, Cic that it em=t bo co roprecontodp 
AjWpothaaLo -3f<C)L>ýfC-C-jEL 
Itl dcflnitLon thoro JLa no Cuch ctato=at in lo, -Ac that 
contain ouch a funation, Thuo Vw cats 
ýGFF 
la amptle 
Ir co vo : mj not apeak or tLo poatulatod roprvcentation 
honco uo mV, twoort in a consistont lo., dc: 
(34) Y i- 9ý <C)L) )frcC, ýrL 
thou, -h wo mag nover provo that otat=cnt. 
7, =- (- Vf (C) L) ') ý C- C-) ý C- L) 
A, Crda vo i=ply no cuch proof caictoo 
Thm IV It c=not bo provod that a fitato=nt ln oolloquial 1=Luk-. Q 
-. Do-, 
la not rer. -ccentable In =y loalc* 
rrmore Let It ota. -A for ro; roccatabla and P for rcoof of reprecontation , 
P, --> -P 
-'-R. -"-'--P 
vir= 11 
01= III 
IV poctulato 
Itr modus ponoac 
rov we know that we c=not ohow by coa= of IoZio Unit that JoSle ic 
I 
both comaistont =d C=, PlotO*3 lbroover %, *o c= d=mstrato th36t a j; jvcz 
lo:. 4o is either in=n, -Jatrnt ar i==plotog bj mc=c of the ar4; u=atji that 
con be c=%struoted within it* LDt = rOfOr to thiu au lnto=al JU=o=JL,. - 
tency or into=al lncO=Plctcncc3* 
Thri VA CoUoqui&l lanGuaM =t be intaz=lly aithar inconaLctant 
or ln=, Plota* 
if colloquial lanatm4m can ba Miown to be intornally complete P. r, -o, o,, f 
and co=ictrnt thon there in no contonoo whirh canmt bo 
doducod co=iutently uLthin Its 
-3X. - Cr- I-SI. -r- Lut JJ2 lo, -; Lo %V know a 
Civen tho tudomo and amGULVti=3 of both colloquial lanOJaZo 
and login exo Identical th9n tho followirle oTmlLty ==t holds 
(c: =- L) SO> so SL. (so is 
L. 
'Sm 
Whavo rtz r-t 
Tk., o raci, ýo of tba tunoticn F Lo not tha cozo in both loclo and 
colloquial 2=4"Vaco. "Thus tho two flan(, imces' arc not in 
intowicnal JromorjpU= co, no auch f=otlan La pousibles 
Thin contradicts 141= IV* 
nut Lf wo usso=t: 
3x ~CM hs 1 ic 
IV atill holdm to;, meor vitli tho Identity betwcon 
- 
(5? 4) se 
0 
sh. (S"i gsl&g os Um,. O wo conajudo tilat collojulal lat4-, uaCa =t bo oltber 
inte. -=aly j=cnalatent or intornally inc=plOtG* 
4.91.0 
Tt" VI jk coll(xIuLal 2, r. Mua, -; o c-. -i only ba, ro; rcrcntOd in C: Vr IOCLO 
if both it and tho IOZIO am intcrnallY LlICOWlGto2tO 
. 
rl-nof I Vo rlwll uao a lzwf by cawo & 
lrný* I It both lanCaao- as cxo conoUt=t thm wo MV not 
. =ovo 
that no rc. =uGcntatIo4 Is pousiblos nut 
rilmiltawoua4 wo cannot IMOV Ulat tho ran, -pu of 
ix)th sets of contencoc that can con3intentV bo 
doducod coincido cince in each lang=, Co thero 
aro zcntc=oo uhich aro conciatcnt uith It but 
wn t ba dod=d £x= Ite 
mnce wo cay only crzort tiso A=tion within 
cortain mi: mown 34zlto. 
21 if ono lamLwico la consiotont and'tho other 
inco=iatentp wo c= arLpo that for tho c=istont 
la: 2Lur, F, o tho above, holdue ror the Lnco=iotcnt 
Iancuico both Vw alx)vo nnd ito fo=al nozation 
holds* Eancos 
-ýý<C)(. ) )ý CC$ F6L 
for CC 
) 
LL 161wxv L= wV Imov= relation F. 
and ^-: jF<C)L>ýFeC, FC-L etc* 
lk=o ulawo both Ian, -=coo =at corroo., Dona- tho bout 
that can be a4dowd is a D; notioa with unknown 
Ilr4toe 
E=-Js If both lan,, -, aa&va an i==iatczt# throo important 
ronows 
(a) tho croat ILJVuntaca Of lo,,; io an a mrzu of 
arolizl, _ , ja loct*14 Udoad tho point of 
., 
to romeant caucality in logio ia tryina 
loot* 
(b) Wo Can doduco that Ue C= Provo U Giv= 
3. vprouantatlen in camality is lmpouaiblO 
and that it ia posoibloo 
(a) respito tL. (ý gaot t, ý,, at 0, = ropracentation 
la both po. -siblo UA imPocaLblu WO = 
c=tala or tho r-wips of both GtAt"Oatg 
urA tho function in thia CaDOp In practice 
-92- 
wo can draw up tho xvMcontation but the 
critcria of rcl=cucntatLon (Lee* intention- 
al IrA=orpU=) la p=bably no loncor 
usoAdq 
. &I= it fo. Uova hora wo can knov if our rarra=tation 
catir, fics our critcrione Vo ca=otj'&-hovmr# be cartain 
that t: 10 crit=ioa In atm caticfactox-y' 
it folivis rr= this that caucality is nmr truti,.. j%motjonajl5 
bcc=o =loco c=-=Llit7 la ropresontablo ia a conuictcat logic thcrd ic 
no =y Tot kno-w-a that can j: ivo the truth vuluo oC a cantenco gtoz the truth 
valuc or Ito conatituont Gl=QntO* WO r-43t Ulco a0cort, Chat ainco v* can 
nCWr k-UM that CL Civ(= rO; =Occnt4tiO: A of CuUmUty Lu naoquato by our 
=it, CCLon wo aro not ablo to Aacr-W quoctio= aout c=ality by appool to 
loclo alone It 18 & mistZL09 tl=Gforop vo contond to attompt obarmotax.. 
icationa on tbis b=ise Ilem-co we bavo a bacio criticiem of thoce 
economatrici= 
16 
who have atte--ptod this sort of C. -m4ciog 
Lot u. - nw-i ccalyr-o the ro=na for this roe-41t rather more cloco2y* 
Vo hava scen two corta of att. ---pta to characterica c. =, jajjty* FiLrato wo 
havo notic2d that it ia not ni=, -) 
,, 
ly a rolational conj=ction and that tho 
conditional ia IrnJewmtoo It wa-a alco, imposaiblop vo found# to c=ino 
C=': Q1JtY in t=a Of M Cma=, -, td projo-zitional loria vtAah Includod. an 
ovality Givie Cecond, that cinaa c=as taLo tho ro= or verb* rodal 
IoZia waa uzod to fo=aliro muza2lty* 1: 0 ro=d that Vilas toop failod 
=d wo could hwe mantiorwed tho czeertir. = orrerMers, 7ain arA LarWfoxA wA 
LuiZford In thla voine XU rolv on an analycla of caural Ian, -uaGm uzA an 
=op thorcrorog cucuptiblo to tho attaelm of Miortaxq, ' It is Imporativa 
to noto that aWxu&, ýa c=-, lal oxpr,., zai= ap, -*-, = in co=oa largAxk. -, o 9 they 
=0 U-"'. -, l 100:: 017 Omd uw=lu wit. 1mut dofiniti=* To lnduot rovA=Iti*a 
f= thlu u=LCO wlll cover bo cocplotaI7 i==w from tho critici= tb4t 
-03- 
what 1C in! =d is extificial (In that A doea not =. Iloat the upirit of 
t-ho 1=,,, -na&o) czd honco unjustitiode 
r. overthaleca, wa, ="W Uzo tho tools given uo by tho (2madly 
piatio puilocophora to atta=pt an oxplz=tioa of tho maulta we bave lizu- 
tomdo in paxticularl, thero aocza to be a =LoW difforo=o batwoca 
cQ3, al, stato=at3 and conattion_IIA7 11026 thia we a1=31 nood two object 
arA Sz vueh aro =DPOotivoly pro; oritqo=l locio =a 
h la a mdtablo part of Ln, -aiaho -1 a mota laao- -rvg Yp wb1c- Ca al J=. 
r. w. r 51 ir-a boca fo--. allzOd r-"tiM: f=tOrJ-V#13 
52 
1 WWOVOrl WO I=Vo 
scocn, can t be vo far=ll=dqp LIdr-Od ca3; 3a3I%Y' iG ALTiallY Cx; WOuocd In 
COIIOQU "- lQnCn, %CZ0 tbUS 11 C4OZtainZ SI 9 Va thorofore have only to deal 
vith S, , 'rnd 14 la pcrfc=Inc thic ama3yaialp thcn um bavo only to t4. 'Ok 
ab(yut ý to CC, -rp=O'r-tatc-QZtG In S, Uith C=Lml lutate=nta uhich A-. O in 11, 
In that which fonrw: ) vo =at m-ko it plain whon wo talk camat a 
atat=03t and whon wo talk 'within' it* M= we ado. T)t tho foUowin, -:, 
cozrmntjL=t 
In talkina about a cantor-sco vo uhall give it a == b7 includina 
it githin qwtati= rrmkoop In cyrzoli= thili will tako ; ro= Of 
ccr--z, a acripts 
Zow 5, to be c=plata =wt. ccntain (1) tha. vocabularyq (2) the for=ation 
rulect (3) rulea ralatingg umta=aa end warlablaa to the doacrLption 
Iancuacat (4) ruloa of truth and (5) rulou or r=Cca, Lot ua dofino 
truth for a centmoo coma-; ricinZ a p=dicato wA m inaividual consitants 
"An ato. -Ac ccnto=o in 51 conaistin, -,, of a pndicato 
tono-wod by an inUvidual co=tant ia truo if wA way 
if tho iruliviclual towhich tho individma conat=t =fara 
pocamou tho proporV to vhLeli tho rxoUcato refam" 
(Ca=ap P. 5). 
-94- 
In what foUowe wo chall =o the concept of D-trutb which is taken to 
bo equivalcut to UcbnJLzla noconaary truth and analytic truth of 9=td, 
ror thic ua nood the comopt of atato doneriptiono ThLa for on atomLo 
sentame in S, J. 0 a Class of cants=00 %iýich ccmtai= for awry atomfo 
centance eitha. -, thin conto=o or ita noGations but not both# and no othor 
sentoncos. 0 (Ca=ap P09)40 If a sento=o In truo if ito otato doscription 
Lo t-, uo then Lt io cald to hold Lu a given stacto dorcriptione All thoco 
state do=iptiona in u. Uch a coutenco 
fZ holdo ic, an a C2=gt callod 
tho razL, -V of Ift Ut uo now dofino L-truthi, 
A cantC=O 
fc la L-truo In 51 holdo In avory 
Gtato dor, =iption in Sl - 
'Ve chn'll alw nood dofinitLona for equival=co cnd L-equivalc=g. 
rquLvulcncos %04 In equLvalent to Oej 6% S, = tho contonea 
0. 
is true in 
lo-oquLvalews i O*pz is If-oquivalant to SI 
Cfi La L-true in Si. 
DOW 20t ua exar., tho contencoo in quoatjLono lbr thLu wo nood two 
c=opilval n=lyt intc=ion and "toncion, Simply put %v cay cowthinC 
p Coe. in bau a civon ext=sion if It boloncu to a cortaLn clua of thinC 
tho mmtouoo U ic CL camses* Vo can arcuot 
A bolonCo to tho claza of cwwou 
ho=o tha extwwion of A ic tho cloza of cauaaae latca0ion ig cimply 
the po=ocol= of comathinj of a Civon property th= Ja tho abovo 0=, plo 
wo could svqt 
A bau the property or boLna a cauce 
he=o Ala intonuion io tho causal proportyo 
On thoso linco vo c= dolino extowion and inta=ion in coatmooof, 
Ca=ap defino a thea tluw I 
-. 95- 
NAMe extonsion of a contc=o ic ito truth valuoo* (P*26) 
lba Intension Of a contence is tho proponition exproccod OT 
by it*" (P*27)20 
it is clc= that va am ablo to d0fino those c=cW concopta without 
racourso to tho cft%3, -L,, ' p=t of Ile flonco we can darizo fo. - Caustaity 
co=opta which aro noodod Ln ordor to talk about c=aUty in'tho mr, 9 
Ian. -, uLkv, with which wo talk within ccusalityl namelyt Ex2allich. row thia 
Z)c= that Ian, -. uaZ: o of which caucal Ian, -, uago In a part to= not only the 
xwtO, 1An, -u. -LC* or cauva"Ity but saco the object lanoiaGo. That thia is 
not so for a aimplo fo=-21 cysitem 
Si Lo cloar alto ft= tho above* 
row lot us tako tho tio cantonceas 
"I onu ca 14 
Tho intontion or tho cozuUtional Jo tho propocition fir A thDn Ils. It 
cimpU myo that A io A =000=7-7 c4nditiOn for Be Ito extoncion Is ito 
truth Yaluot 1*09 'A Blal extonoJL= In tho truth valuo that lf 
A than Do which my or my not bo truos A counal stato=nt has tho 
21 
lutonti= of A Can 00 D =d ito axtonzion lo tho truth ValUO/that A CaUGQa 
Be In tho corulitional cento=o tho pmpo3ition if A thon B nood havo no 
rolation to th* conte=afa extcz=lon; who=Lo tho propocition A caucou D 
in rolatod to ito oxtozwi=o 
12. 
In tho c=te=o s 
I A chars, ýo in tho r4wy cupply caucce a charl_-%) In 
istorout ratoo' 
tho propocitiou ic aimply a pocitod rolation botwocn two chanavo# Tho 
oxten2ion of thia ccntc= is whothor it lo truo or falco# (or undctc=ined)* 
I; ow It in cloar that tho truth valuo c= oaly bo doto=l=d by rofc=n" 
to taotual materiall wbcrc= tho MpordtLon it acoorto io PCOG=blY 
dod=Iblo l'r= othor cantonocas Tat tho etatc=nt 10 nOt 0imPly v' 
1=oPouition but a otatcmnt about tho worldo cinco thin is tho only =ww 
of Winina ito extd. -mion. Bacauco of thics however$ thO proPO21UOU in 
only fruitful ca long an ito extanaion, in knouno If tho extonalon, in not 
known, then tho p. -Oposition itcolf in emptioj of an cjj; nifjc= go Thin 
in not co of a conditional,, Tho ProPonition exproccod thcroin ia cicnific=t 
or not dopcndinj an tho truth ValUO of thO cantencee 
It would a*o=# thon# t-bat causality in a pocullar Statownto 
within that lancuaeo not onlY =IW P=POGitions about a Otato of affairn but 
joaco t! jOir fo= procioely r. Lrrora that atato of affaira. 'Undoubtodly thia 
r. =t bo dorivod f=m tho matlxg by which c=uml atatc=tu aro conotruaWe 
Sims causal state=nto aro colentifiog or uuppooodly co at leaut# thio 
leads un to consider tba fo=ation of acienUflo tutatc=onto in Eprwraje 
I 
MWP7t-, 2 SIX 
ponta on the liatur-o of Sciqntifla_Jqdý 
Before we can consider the rawica nature of the procace of caucationg 
we -Int *X=InG More OlOcclY tho form whi0i cawal statezente, if they CZ0 
to be ccientifio# met take* It 18 tho purpooo of thin chaptor to wialyco 
the nature Of C018atific judrpoats and tho form of coiantific atat(r-ClItc, 
ve Wiall# thereforep firat doto=lne the essawo of voicatifio jud, ý, =ntal, 
accond the nature Of Sciontiflo statezonto and third the nature of czu=aIty,, 
mdo In the proGra=e of the naxt throo chaptera, 
Sciantifio judjwnto ara 1; erazzlly aeon in ono of two UL; hto* ELthor 
thay aro constructs or tho rAxA which can bo coon an 'haroiol concralicationa 
of pb, 60== or thoy am OL--ply vyýthocoa thcLt aro vuC, -oatod by an ox=ina-- 
tion of phenomenao Vo can char=torico tho differeneo by oquatirL3 tho cot 
of tlie, firot typo with tho prorortion of tho phowacna plua a Coneraliving 
a, ý-, vncy vh9roaa tho sooond cort era morely an czaerting of a Coneral 
chnra teriatio of all tho properties* Conarally cpomUa, (, P# tho f1rot vort 
=0 called doductivo judo: onto and tho vocond Induotivo jud,, panta* As vith 
all corerali"tio=g thie dichoto::: zr In micleadinG =4 l=CUMtgý hOw* W'o 
trf to explain Mora c. 1carly tho dictinctions JLn mothodo 
For Our PQraditp of tho dedu-. tiVe mthod wa chall takO T=Aie no 
-90- 
cx; IcLIna thin verj =mh sa if he vere comstructing a calculuss Idoally# 
tho maaaLnca of every exprossion arA the miama by which thace are achieved 
=Ant be clearly oxIAbitodo This idoal cau never be attainod cLmco to 
explicate an exprevalon without a vicious cixvlo one noods =other exprecuion 
end co on tov&z%U to ImUnIte roGrecov To y=vant thin we cuat bcairt 
with & loot or primitive or undefined to=a bjv meaaa of Vieve we m. V, use 
dotinitiona to conatract Wined termas 
Tho cama la tnw- of intatcoonta. Thero =0 cortain ; rimitive l)tat=mtg 
or axi=a whoso truth ia accaptode Any other otato. -cat jet Ilowevert 
u=ccoptable Ualoon Ito vulidity can be Ontablichedg mAch otato=ntil wj%jch 
we roo acceptable aro called thoorems* ThcOrc=3 = t1am cald to be ddducod 
fr= othcr otatamoutoo An ox=plo ray be given no follown. If WO [; at 
up a vocabularr in which thO= ic an 1nro1t. Y of variable otpu Ag Be Cgo.. 1 
a cot of co=tdat al&ua () )) -77 -, A, V md =Ion of Isentoucal formation 
an 'ronowo I 
(c) =1 variablo in a well-foxmd canto= 
(b) AvB lo woll-, ro=od 
(C) A AD JLO woll-fo=od 
(d) A=P B lo voll-formod 
(a) thoca aro tho only woll-for=d sentoncooo 
Alao forculao =o definad an cozbInationa of woll-foi=od cente=ea and tho 
followinC doduotion Is valid o 
&) (A M 5)) -: 7 5) 
Oivam tho abovo primitiva vooabulury OAV cortmin for. -ulw can bo validly 
dod=od by tho rulo or deductiono Thece for=ilao =a canad thoorema# It 
la hopod it le alcar that tho ax=Ao ic of a aimilar fo= to tho deduotion 
Of BuZkc wo Precantod in tho proviouc chaptors 
-99- 
It ia probably unfair of us to u. -o thle forzulation in tho coatext of 
tho social acioncen but it Is as voll for sooial scienco to realito that 
onlys 
"n, w mothod of co=tructinL-, a dicelpling in ctrict scaord=ce 
with tho principlen laid down abcnre in j=O= ac tho doductivq 
nothod 9o ow (VaroU C3.7 pp. ng-i2o), 
CA 
llc=o wo =at conoluZo that 
ýaccg 
cOcial Ocienticta aro to bacome U=onco=od A 
with facta can woial ecdence bo truly te=. ad deductivo. 
It -lut be coon# however# that much activity in scionoe, doals with 
colely deductive problomso In Economicap for example$ wo I=vo had muny 
2arCe2jv dcduotivo dobatoo In tho Inat twonty yearog notab2, v tho naturo of 
lonL-run equilibriun in impcrroct compotitiong tho natdro of the dwzand r(w 
moncy rcbodulo# what fo= fte concumption function takea, the ro-oxpositi= 
of I=rzinalints thoor=* in terms or linear j=C; rz=1xLS and tha naturo of 
doolcion under uncertaintyo Uý tbace debates are concc=od pwic-arfly at 
obtainizZ known rocUto b, 7 nov croa=to, Somotimoop howeverp it I=p; aro 
that ouch an aro=nt can bo i=od in quito diffmmnt fieldo to explain certain 
facto, Porba; a tho rout obvious ex=ple in Economics in the U00 of Velfaro 
Economica to explaLn cartaLm POIULcal aotivitiomb 
But what of induotion? ror our paradlip hcro lot ung coro fairlyp take 
Braithewaitoo Our boliof In a theorem of a deduation in obvious cince tho 
ar,,, u=ta in favour of tho belief =a Via in-rmneoc which led to the theorcm* 
In an induction thare is no cuch cutomatio justification for it In quito 
pocoiblo that an induction rzy bo falco deopito th-3 roarona Given for it 
boln,,; true. This la aimply boc= a an inluction Is an cxaumont fr= 
ParticUar l=t=cOQ to tho poatulatin,,, P of a Cenaralication which 0000[21=C-08 
thowa lnoto=ooe Such a &tnwralleation In callod a hypother-ine 
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in vary cencral to=a Lnductloa la tho u; r plication or induotionict 
polic44111# U1060 Policies am Cato. -; orlsod in two wcque First thoro In 
luluction by cimplo ==aratlen by which an ijauctivq hypotljorig in neon &a 
uOll founded If *it bas not boon relbtod by ax; crience and his been confirmad 
by not faw= than a positiva inata=ea" (P*260). Second# there is tho 
principlo of *]Imf tion by whLoh crar bypothoala in wvU e*tablichad If$ 
w. u], Gt it is rot rofutodg oUwr hypothasess oxv raf%jUde 
Thict h-OwOvc--j icl u VOXY gcnO, =. a c3talOO10a The two principlea 
outlined above Underly inluotion# it 10 UU09 YOt it Is by no mcma obvious 
vb. y they aould, co let ua tz7 to cmko thair poidtion a little clo=or. 
An jLnduotLcm b. T enumeratLon can bo dono only by citln, -. thoco occurz=coo 
which cup,; o--t tho Geuoralication concernod, No account can bo taken of 
inst=ceg thzt t*md to rofuto tho comralLoation acninat the facto* 0=0 
it Is cLrowdp 10nuzOratiOD ILMOudl cu. "moOtiva of Conarallaationa it cuumt bo 
Uzol to tout 117pothoaas a4AIuat tho fsotuo BocauGo or Was other inductivo 
polLcica wnv dovalopod# notably by r4ll* 
Thaze policica c= be cu=ariced so rallovol 1*0 
2, Mw 1: athod of Azrac--cats 
"If two or noro imtzmea of tba pheno=n= undar inv04tiCmti0a 
hava only Ono Circumatanco in C nq tho oirc=atanca in 
which aloae all tho Lautancae oUreas Is tho c=QQ (or effoat) 
of the i; iv= phorx=non9* (COPI P0 365) 
0 Tha Zothod of Dafteroncos 
oir aa inzt=-we La which tho undor invouticatiOn 
accurat and an imtama in which it dooo not ocourg havo 
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evory circ=utanco in common cavo onos that one occurrina only 
in tho former; t1ho circu=tanco in which alono tho two inatawou 
difforg io tlw offeett or tho c=o$ or an InUcpc=Lblo Part 
of the caucav of tho pheno=non*" (Copi P0369) 
30 Tho Joint Mothod or Agroo=nt and Dirfareaco vUch in a c=bination of 
nothoda I arA 2* 
The Eathod of Fwaidualat 
w, cubduot frw any phm=ozoa azwh part an is knoun by Frovious 
fn4uctio= to be the effect of cortaln C=tocodent 
.7 and 
the rouidua of the circ=ta=a La tho effect 
of tho r=aluina v*9 
Cantccodent 
clm=t4u=2.7-a (Copi re 300) 
5, Tho 15othod of Co=omitant Variations 
"*O-iztcvor phomo=wn variou in any maz=r whenover another 
jIwno=cma varloo in now particular m=norl, in aither a emwe 
or n4 erfect of that phenome=nj or in co=octed with it 
throuall r-O fact or =zationo" (Copi Ps 336) 
All hava bohind tlwm tho I'vinolpla or lal-Im-atione HaUiod I climLnatoo 
thoso cirou=tancon a3 caunco Ln who2o abscuce tho phonomonoa can occure 
a6eAcc Act* A4k ? mL^t tke occ#^rre^ce of tkt pkisarttk0t%, H&t6j it CG,, Aýkatts 
CLS Ca-st's 
Ilothod 2 ollminatoo au cz:, oo thoco olrcuc4t=coa whoso4offacts bavo boon 
kk4A f-; rC, 4r%sý&ACqe% *6%e, 
catabllshod by provious 1nduction and mathod 5 aliminaton so caucea thoce 
circ-=atancoa which do not v= vith tba variation in Vw occurranco of the 
phcno=o=. c)ur Dtato. -xx. -It of tho principle of elimination h: a boon in tcTQG 
Of the ollmination of ono hypotlmcio ac aGain-It caother. 
- 
la uuch tho 
a-bove account =, -y ba mlified to fit cz oxperimental acioncee 
For our pa-posco tho abo-jo I; Jvon a cufficiant doccription of induOtiOna 
-lot- 
It ona looks at certain econozotrio and atatistical methods nov quite 
nor=lly 4ýmployod in Economicog it uppoarc (to ro at least) that Cortain Of 
thO tOcts employed try to achiove tho kinda or as"-oc4atjoas for ullLch ItL1110 
. rive canona alco aLco Inzofar a3 tho ends of those toots =o similar to 
EMIG lprinciplec they mv inductim, ' (Indead the =0 of c'omputoro could bo 
coca not au a =ana of achiovina dcductivo brsakthrou&hn but rather so a 
'zoang 
for InIming jpnerzUrations fr= barac of &ýL whoso nize ill without ; rocodont,, 
Thic oxtrowly tentative conclusion La Iaxcoly d= to tho fact that mylola 
ara almat taie only kind of theorotio dQVICO used in qybernotica c=d to the 
I upood wivil which data can bo onalycc4) Dut wo =mt that tho 
r. tatiatic. al as=lycis lz b=cd upon a thoorf of P=bability that cannot bo 
Indr- cd alnoo it AZM=B Lairdto voto of Phcnoz=, SUM it SAY bo that 
tho slx; plLotLc concluaLon with whLoh wo etartod ULo paraCraph Lo maroly an 
evidenca of the authorle la& of knowlcdCo an thaso matt=ce 
Voto U. -et both motlzaa vo far er=crated are extrcmo vorniona of bow 
caie=o ahould be porforzed arA they exo doccribod cimply for ocrplotonoo2 
cakoi, It io worth cantioninj that cooial scic=o (aloaC wLth an other 
cciOnCoa) bocail o It talLs about dillýas cannot bo AlZply dod=tivo naithor In It 
cimpl, v Ind" tivo for Ito Ccneralicationa aro ortan quito fancitul in that thay 
am not obvioualv doter-Unod by the data upon uhLch they am bacade An 
ox=plo =4 ba tha clazaLcal theory or the fJL= which La bzxod upon the 
v=edLr4-, ly cimply cz=ptLon of p=rit maximicatLons Another may bo 
Wodr-anto theory or t1ho Conc=ptLon llu=ticn; vjA Yet a third tho theory of 
the dc=A for coney barad upon t1w concept of portrolLo, colaotions Banco 
moot ocimcca that try to explain data ara tcrmod 14rpo the Uco-doduAlvs * 
&hO 1WOthotico-doductiva notion of acientitio enquiry thon has in T 
G=Oral boon dovolopod becauco of two cir,,,, =Onta* Firat, tho PrLv=t Uat 
owl 0.7r. 
tho only rcality that cxIcts is that which is lea=d th=uZh rnnofttiono 
rA'kw bacia or all knowlcdCe of 'the world. 9 ic then the objects of comatione 
'Iblop however$ leads to a difficulty in that very =liable Concralications 
have been eeduced eoco Oba's Law in thia world which cannot roally be 
explained in to=u of inductive policies (us hvge chowed)* Tfuun tho 
second ar&=nt arizos throuCh the acoortioa that certain statezents about 
rcality can bo Invontad by tho i=a&I=tion- 
Irn Con, 4=11 j; Cienco itj 1; upposed to fird &=ortaicationz in tho 
followint"? zannero That pirt of experionco which in oemation in 00on to 
be pasolvee It In given to our exporienco without alteration, An much 
it can be conceptually# at leastp aspamted I*zw tho faculties or tt. oua. ht, 
mamory etc* but thia coparation Is a matter of derroo in that 11= not of 
pe=eptioa may bo boavily woiChtod oa tho aiao of L=djacys (Inax&anau 
r*55)0 Vow the ConoraVLon, of ocientlSio Judiponto ia coon aimply aa a 
movement froz expkrience to lan,,, -, uý-o to IoZLos Thxw vo aro alaply talkinj 
of tho Pausa,. " .0 
from ConSO17 data to ordorly knowlodcoo In thic pagnace 
the various attributou perceived are Lwnthoolood in two vayal first by 
an IntorratiOn Into A whola view " Cocond by uoo of me=ry intorrated 
with othor whole views* Tho novomont from data to knowlodca hau thooo two 
momontu. The firat larcely corrool*ajing to coi; aition of a caalfold and 
t? w socond to Wtbocio propor which is a proceso of montal co=txuOtion# 
It In custw=7 to prom. -a that tho oonstruotiono or tho mind (con, - 
stracto) ara not uniquely detorubwd by tho rules which lad to thoze 
Their- rules are simply formal deccriptions of tho difrarcnt wa7a in which 
the aix)vo doscribed panaLo takou PIACOv Thoy are Umally roferrod to an 
correopondoneo rules* Vov thoce rulea aro roally arCL=nts by which tho 
t==iUon fzvm data to concoptiono Is obtained. For ax=plop wo ray 
e==, orato tho cacao which led uc to asoort that fLr= ravinice proUtee 
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They am not Intended aa tho me= by which o= concoptions "a CrCatad in 
that data are simply fed into the rule and a conception Immediately follow2e 
IbUlat we can mo that thaso co=aapozdeaco rules mv a kind of t1c b7 which 
conot=cta am Mventol from Ctraging Into =taphyaical ract-=oop it La an 
Importgmt point that objcotivit7 can only bo IntroJucod by thair ux; op' It 
in in the yaaua,, ýq of tho rulon In that It 0 Is our way of a4mowlodzLns the 
mccean of our tx-anaitioe (MmromaA Pt 60)o 
Tho reculta 0£ thle tra=Ltlcj2 um co=tr=tao 
co=truato z=t aattay cortain conditi=at 
(a) 10CLcal fertility$ 
(b) they -uit havo mulupla conuocti=ap 
(0) they =at be pormaentt 
(4L) they =3t bo extonsiblop 
(0) tho7 poutulato causalityp and 
(f) they =wt ba cLopla* 
In aCionca those 
A-0 wG havO 413til"Itl0d, tbO 32aturo Of co=tz=ta in dLfficult to stato 
; zvolvoly* Vaothor or not a cowt=ct in used or not in oft4m a =attar of 
prufarswo for the sci=t1st In that he c= daclAo uhathor or not to 
inveaticato the uzcfulwCu of a o=tructs ror e=plep the choice botwoen 
M-dcaCo mnatari= or I: oo-Uy=i= an = approach to Uto la, 9blez-0 of 
r. acro-ooauo=4cz Lo larcalv a rattcr of rxcfarc=o* Atrthor# the for. -al 
rxoportica of conatruots two by no wma obvLouao ror ioatbauzh conotr=to 
mv aout dat3v they uro in a vowa inductive they uv 0=13tatwoualy capable 
of p=lv forml analycLa by == of IoZio end so are dcd=tivee Ironcol 
we "v limited to rn intuitive deacription of tha nature of construot 
f==tjon that rolioa bcavily on tho rathcr ill-WLnod liat of donirablo 
P=P=tica. Mw more Ono COnat=t hag of tilezo poportica the better it 
io tuppozodg cotarin parib=* Mt only rust thoy I=taa of thOGO lPrOPCZUO 
4.105- 
but ulw construoto mat bo vcriflabloo 'Ahis lattor aimply ra=4 that i, n 
ccJL=o the c=tr=to c= chocL-ed acalwt oxperlerco as voll an bolzke, bacoý 
uPon it* Sto remiltant cat of ctat=-onta both in loric and data Ja to=od 
a thoory, 
ADAn tho co=ezr,, Amdcnco rulao um opplogod, this tizo. jLn ravo=oo 
Tba deductioan cndo I! = tha conatruota =0 ro-Latorproted into tho data 
co that tbo co=luj)irrw of tho loj; Lcal art-, ummnta can be chackod azallwt the 
fa, c t. 2 , rMia rov=a application Of the cOrrer-P00,10=0 rulon my take sow 
of coveral fo. =:. -., g - 
For c=plo# a p=ticulw doduction rmy predict that an 
intorest =tcu fall unc4PlO. Y"-"Ont faUvo- If thin accoolation is found in 
fact then thera in prl=Oracio evidence that our conatructa aro sun bportod 
b7 tho facts* Lot UO call th-oze ; ro4ictivo (or rotrodictivo) co=ocpondo=o 
rulca* ThQy aro by far tho larCor cato&oz7 of reverco oorreo; ondo= xulec, 
A sacond cort of cormaj=dence zvlo we ahall term beCativo rulcae ror 
inzta=o, p wo can catc&orically atato that Koynaian economio cadala would not 
aripo that uacaploy=nt would 1n=caca in aa inflatio=xy cituatioa* Tho 
findinZr or such an scaociation ia prim faeic ovldo=o for tho rofutation 
of KGýMaLzn ocono-. ics4i (Our dist1notLon ia rairly obvious2y ralatod to 
tha e=arativa avA cllzinativo inductivo policias outlinod abovea) 
A proclea doscrlptioa of tho cbcckljij, ; =coao will not be attompted in 
thio work* It in an well to display a difference of opinion betwoon 
mothaý! Olocicto on this matter* Thera are thota who arCue (With LarG-anW 
that the conclusions or logical vx#-, u=nts can be adequately chocked uCainat 
tho facto by tho application of a verifiability criterion which maroly 
states ths couv=tion, that otat"m nts that are Verified a, ýainut the facto 
am to ba taken as true* Othora (inoludins loppor) see truo stato. -Onto 
go thooo which ca=ot be rofutude Tho debate can be su=aricod no 
fonowao lot A bo tho cat of alwaja vcrLfied ctato=ntrip B tho cat 0; 
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poazibly veritiod atatomatu and C the cot of' alwaya refutod atat=mtus 
By tho varificatlon criterion gtate=, nto from A and B will bo truo uh-creaa 
by tho rofutaUon rile only otate=onts fr= A will bo no to=odo In thoory 
then tho rcrutation =ltarioa la a caro proalso mcasu= of cupport for a 
statomont thwjih In prwtice refutation my not bo roazible, 
It in thea by a yroccca the conjeoturo or nav expimations arA thoir 
attc=pted rcfutzUon that ecientific cnquiry pivooods, Ir tho conoluniona 
of our dcd=tionv =o refuted ve Lavo pr"- facio evIdc-=e for our origiml 
C==trwta to be 1=;,; =, prIata* Thus tho whole P=coau boZI= a, -, Lin. in 
tUs way it In arCup-I that a thcory of cay cociety in buLlt up* The 
do ducod conclusloim of a zorr-=f6-tad thoory era tc=crl law, 30 
AlthouZh tho abovo ia d=. m from LarGar=4 it will ccrvo as an 
11 
expozitLon in general,, of tho statipou; at or play in rathodoloa at precent. 
Mia most obvioua point of ia ovor tho inter; x0tation. of the 
above ideas* XOaltivictr. 
2 bolievo that the abovo chould bo a theory of 
how r*cic=o In cond=tode Anyone who doon not act In the abova way lo 
said to be unzcientifice Indeedg ck).,. o pocitivjLto Go Do r= az, to coo 
ua, -,, v (on y ly vcicnce an ulmP27 tho sattla. - up of a scientific : Lan, - ure 
doductive principlau) the 1ximitivo statemento or which aro induotivoly 
fo=ade An Qx=Plo of ouch thinking is the concept of scienco na a 
m=oazion of Ormlutional in tha una of itz lanzmaco* volouca, la tha 
ocarch ror moro =d mom approprlzta tc=o with which to doacribe the field 
or study. Duch a view voomia to L&moro tho prococa by which the rocaltp 
190. a 2zn, - ., VZCO rovolution# 
is vzUeyodo It ia not the fact that 
caicntifio lan, 6pjao char6pa that in the corcom but how valid (or nonfafatod) 
atate=11to am c=tracted within it# Mic intorprotati= lo apposod by 
LarCarAA and ftpyor who sco the abova echo= an a otatcm=t of tho logio 
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of Gcioneo* Th'=t tho rules of acloneo are bazically the moans which 
==t bo, followod if Gtat=cntrj co form-od =e to bo validly hold. It in 
c1car that Cithcr intcrl=et-Ition le not toctablo NDainut tho facto which 
tor4o to =Lo t., w pocitiviat lntcr; rutaUon uppe= 1=onolotont for if it io 
a tl=, -7 of ccic=os it =at ba toctab, 03 or it La Yaot acionzo. 
If wO ta-0 VIO C=IOL7 Of I*citivlrz a 2ittlo 1ý=thcrt cavorca 
interectin, r rcmat3 czercoe In scienco we oonatruct a lant; uaeo aecoraing 
to tho wall-wrn rU1004 wideb r=omr-pt ot1wr thin, -, a contains a cat of to=u 
for tho bita of. exporIcnoo wo have omcodo Each po=optible bit ia coon au 
laicplo elm-*nt' ha=o tho for=tion of a c=struct C= bo noon an an 
U=tlon of fulapla el=ontol or 11nmistically so an explication of = 
oa--ILcr oxpllcca4urz*5 Ilbo o7nthocia impUed bg a oo=truct in# thong tho 
a= of the parta of cimplo clomantc#6 althouji it mV woll ba the ros-alt 
of ima,. -ýLnatione Coacoptuallg# thong the World C= bo raduced to cmall 
micrococ= which can be umilysod indopondmtly of outoido intcrarjt*7 ror 
ox=plog uLcro-oconomica ean bo a-, on a3 tho =x1jaiv of tho microco=c of 
econ=ic activity whilP- ý--ocono=ics deala with tho bchaviour or an 
aoozo, mio cyst=* I do not Imov of =7 vo: 3c on the rclationchip botween, 
theco two upprozohea but prctr=ably for conzioUncy the a= of all micro- 
ocon. =jo unito abould bo identical t* tho rz=-ocozomio on* of uhich oach in 
a part* It rczaina to be cocn whother thio in coo In tho lizýht of tho 
hazy rolationchip botween fl= and lnductr7 on tho problom of prico cottLne,, 
howovcr# It vac= r. V intro--indlunU7 codale ==t alco W hazy on thin point* 
Loroovorg tho view that =aU tAc=coc= = bo atudicd w rop=oont&- 
tiow Of lrLrt-. = =Clrni=o rollown diroctl3r frOM tho abwlro* For if systcma 
aro Enz ---*Itioru of cmllor cycto=p then tho mocbaaL=a within thogo cyotc= 
cxmt bo uaLfo= othcrwLca a IrxCorcyctom winba Wrorcat In kLA ftoa a 
c=alcr ona and to not tho rocult of Ci, -., Plo cm=tiono Thual in tho 
GO-cancil lbardarl rximcou tho iuvoutiC2tlou of a GLvon =cbminlaz proccoda 
, -I C43- 
by exporimont on those objecto utdch moot corm-niently dLoplay tho 
=Chani, = Involvodo Cenotio roccarch tumo fraLt Moo boc=o frait flica 
aro eacy to koop and axo capalo of foutorin, -, a bomozyrouz population V017 
quLcuy* Much on cnalyzin bacea ito validity u, -, )on tho cr=loz5r botween the 
r. acI=i=c; o, -, )c=tirZ in cacxo =d Licrocoextie (I: z-.::, plco in reonomica that 
come to mind am Welfam Econozlco and vatinz thooryp investment theory 
and tha tha=7 of IA=. n Capital C-nd portXOIIO Analycia =d tho theory oir the 
damand for cmwyo) Insorar cw th* a=lomr Io vaUd thcn we bavo a c1sple 
Q=mOration, of the instancen in WbIch thic In to. If, h0wovorp wo find 
that the owc"mionz of our cnalo=r CrO refutod aVJ=t tho faoto wo Caa 
nevor fina out if this refutation ronovs from our holdin3. tho a=aoqr vo 
do or awa other factcr* 
Vioro La a further feature of thia approaah to acimooo it is the 
belief that all objecto of t1w world aro exrlioable by the u. -o of rose= 
1n Vio 60=0 or locaml ar-11yuic* Any cxplu=tioa of I tho worldl =t bo 
10,61cally conzistant before cLII alcog Whilat accopting thin we do not 
intond to czLuo that only loaicany conciatmit atatozonto are holpAa in 
tho conatruction of theco GXPIQmt. IocA* Yet as we shall vee In Chaptor 
EiCht theru ooc=a to be roazon for the comtraction of un inconaintont 
loelo for uzo ALn ccio=o* In th* above viov such a oonstruction in at boat 
nuentory and at worst worthlem, 
ACainot thic view tbare are tho r. *-caUod noLutivict or czti-roduotion- 
lot OdMIDO In essonco their critici= of the positiviatic-mductiox).., 
=tionality nehool in basod upon tho conception of tho world a* a livinj 
oramime Unce vo aro no lonCor concorned with a ojmtbania as above it 
in cr4-, ucd that awh a wjntheciat 
%*9 c= y1old no copploto expl=ation of tho bahavio= 
of Own tho wst c1ccontary JjvL! 4-, cyst=*" (Volvo P*7) 
-. 109. 
Thielp hovovorp io not to rofute the view of scienCO pxCr7iously doscribe4 
but a1cply to mV that a now way of interpretina war van. =7 perceptionn io 
n"dode Of thic tho proeoc3 of theory construction han nothin. - to Day# 
a 
for# aa wo hava coon# tha consations which cro tho b=La of parception aro 
P=ly Civcn* 
tnti-roductioni= than am=to to tho azaartion (with enumrative 
PMON that an 1=010=101 COMOPtiOn Of thO r0lutiOnahipG in IL O. Vatem yield 
moro coaninaMl atate=ta than tho roductionict view* IAMW GUP. Vort Of one 
viewpoint or othor accmag howovert not to diopiay tho wilunCnaca to 
conjecturo any atatoment for refutation that In occential to the conduct of 
c4iontifio enquiry. It would cocz Importance to koop both viawa In cdnd In 
tho ana4cia of data. * 
Ilavinj ascorted that It mot bo pointed out that often tho only die. 
Unction botwocn, anti--. cd=tio: lam and ita opponent ic t1jo rorucal or tbo 
, fo=er to intorl=t a cozational tr= axporimant, -a data. In. -toad of 
stating if A then B (coteris p=ibua) cuch a atato=t WIU not be cado 
uithout a doccription of tho eZrct= which Cave rice to ito The copbazia of 
tha anti-=OawtionLct View lioa In the 1. mportanco it plarAic Upon tha 
CX=IM of oll tho Intorrolationaldpa in a C; ivon cat of ph, -. w=na rathor 
than a w1cotion of thorao ralationchipaq Dut tho Qxr-m-Irlation Undar ouch a 
view "lat uUU faca tho 9=bl= of how far a cat of pl=o== can bo broken 
down without loCa of valldit7o Anti-roductionlat theory =xot bo brokon 
down (or reduced) at 4111 yot unlona it can no rule exicto by which more 
9xv, Iucod' cyutcma can bo compared with leas Irod=od'. Thus anti- 
reductionim does not rxohibit tho possibility that a roductionist alato= 
in# in its ecuontial roopootap to lpod an OxplazAtory d(mice a3 tho cnti- 
roductionist cUstoo fxxu which it coulds concoptuallygbo dorivedo 
That froo this vo imoUatoly doriva tho fun la=tal COWluzicc that 
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In ocience truth In relative in teen ca followco Truth in dofinod ty Tarkai 
ass 
"Tjw contcace 'at is true if and only if in fact a*'* 
A thooi: Zr in raLd to bo confir. -ad (nover to ba true) aZ&inzt the data If 
ito co=lucionz ara bo=a. out by Cis data arA no corfo. -. m týý experimce. 
Mut czp=ic=o in =knovabla unloin It 13 c=C-I und so all trIath In 
=lativo to tho expcxic=o or ocientiztD. nmcrvort tho WUOJQ Arca=nt Of 
AS r. kJx)-l Of CO. -=' 4wd WOcauz in uhicli tho zind is co=opt-aany 
dicalzAlar fr= tho objeata vith uhich it doala hau boon open to question. 
If i=', 'LCvA it ic Ax. -Aud "ýt UA idCJ6 Of cCio=o 1= a corroar-ondent batwoon 
th0 fO=al AMd QQ natcrial is faluo then tho critici= c. = r= in throo 
d1rectionz., On tho P=Ucal way on* can arzue that tharo it; no wjy the 
truth can ba found* Ca tLa UnZuiotio wq ona c= arZuo tho &=tc=oa 
bazod on tho =torial C. -o In no ri, -mifi=t way diffoz=t f=m Uoro that 
exe fo=alp mnl fr= a dltfc=ut conception or rcreeption ono can arZue 
thore In ma necocoarjv diffc=nce betwoon t! w two fjolds. 
Baforo# howmrs uo rxoc=t Via= filn4a=ntal critici=ng wo aan 
V-djuat our VJLow of voicnea in tho IlCht of tha cLbovo dobatau, We gay with 
IbAcen cavLr-&Lo coLc=o ca tho conutructica or a hLerarchLcal clutca of 
lan., -ua, Ccoe 
SOUCO that thLO 400C nOt =00caarill 1=0x-PO=t* tho dLftc=t 
vieva wo havo cirprescod but is at Vio lx=*1 of tho dciito co far, Va rzy bo 
as anti-roduationlat or a3 extrt. -a ponitivict ca wo wich but ctiU hold tho 
roUo-winj to be tnwe Aa cuch it is = oxrxosrioa of tha cacewc of 
colontifto riothodoloa* 
vo azmo that ttero m= thinio vo c= cz=o %4. iicýh aro cop=to fr= 
cur coast=ota that = Ithin,,,, ru of our mlrA'o corroupondirki to tho 
data wo havo a data It jr, the most z%,. dL=-=tarr In th2t it 
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su; pUe3 un with almplo dec; lz=torn 10 of thin, -, u =d vith wUch WO c=, fc= 
doccriptio= of thinCoo IAbove' this wo havo the field of Conatructo in 
which a ro-canea bnvthetical 1wiLu: k-a in fo=ds It is to be coca no a 
kind oZ mtro-luagmaZo for tho data IWICUaCce Ca top of Chin we havo tha 
=tapaWnical levol of diccouxce which in roally the 2nxk-, uoZo in which the 
y=cGncOpUonu or ccianco azo, couched and vx* Inveatit; atode Science In thca 
a novccent butuma f. ww larizuaC009 
11 Tho ability to flit from ono Ian, -, uaZ* 
to rnothcx Is thua a pro-roquisito for tIm ccivatict juat aa VW nao4 for 
tLa conti=wus uzo of all throo lan, ýuagas-is imporutivee By this view a 
micatut Ja in coutl=uzly cbanc-4n,, - rolation to coicnaa ciuco tha Jcn,, -uaLva 
aro contluu=ly altorinj an sea* thO. Y aro manipulated u m. re knovledm 
bo= a =ticulatade In ouch a viev Vwu t=th bocozwo cimply the 
cox=alation or a atatc=nt in the data lan, ýu%L-a (ViLch in = cxr=azion of 
what Oiol) with a atatc::; ent in the lVpothatleal WO Dimply tak-0 
tho extenalon of u hyWthotical ctata=rnt to bo dooldod by Vio intcucion or 
0. data atatomant* 
it in notj bomiuvers our intent to place undue jr. %=inance upon tho 
c=loar botwoon ocientitio diwo=va ard tho naturo or IanDza, --, o construction, 
Lather it uould bo proforablo, if tho above could bo looLod at purely in 
U== of Uo funda. -IO-11tal dir-tinctiou botwoen diecourto Ocut UrA diccourw 
ýOr a givan objoct, 
It is thin rolation which wo r-can uhon the abovo 
v. r, aloCV Ic I=cuontedo Deal4to, thooo co=unto it in hopol this doweription 
is not soon an a latruu-cxnle IrAlood wo Wish to Vr&Iw it in not - for not, 
only does It explain =ny of tho arL=mato uhich occur in ocience (for hov 
elr, o can Us Great MýnaliDt Contravarr4 bo axplained excopt as a conftoion 
by ccozomicts (wor whothor they wora talkinC of or about tho data? ) but also 
it czn lead us to clo&, xo cxitcria for adequacy of ctatc=ta# 
12 As ruoh 
it in ucorulo 
InUods it louds implicitly to tho funaaental. diatinotions botwoon 
ýl 12- 
'a=lyUc'=d laynthatiel atatc=ntse Eent deflnod th= &a folUlm 
"I*rAalYtir- JU-4Z; =tD **9 =0 9** thoso In which tho 
connection of tho j=edicato vith tho cubject In coEltated 
throuZb Ldentityl tho2e In which thia conwotion Ia. 
CoSitated without identitY =0 callod cynthatical judCmanta 
9*o the fo--. Aa. - add In t1m 1=cillcato nothin, - to tho 
conception of the aubjeotg but only ana3, yso it into Ito 
constitutat conceptionalwhich woro thouCht already in 
tho oubjeot o,, I tho latter add to o= conceptiona of 
tho aubjaot a pndicate which was not contained La its and 
which no arilysiv could ovor bava discovered therein 
(zant P*30)0 
clwxlyt stat=cnta likos 
fs Inf3ation involyco lDcZQauLnCly rupid Ixice viso 
in a statemcnt of an czaljtio jud, -,. ant wharoas the ctato=nts 
(InMUou 
mil ou cocLal ==at 
I 
haa behind it a cynthatio judCA-nt, She first lot thung Identifiad. with 
tho thoorams cmd do=riptl= of cclonco, tho cicond with the product of 
tha movement between Ian, -, ua,, -ou, C'Cioaca can than bo coon az tho coana by 
which truo cýrnthotio ritatc=antu W)out the world can bo producode 
Science then is con-. o=d with tha coaztructima of ayathotio tatatoments 
aout tho world* It is not ooncoz=d colely with correct roaaoninjo, Tl=, 
alt.. 0,4, -, h co= otutc=zata in a acicnao aro of macoacity analytio thoy oxe 
useful only Insofar aD they link the corres; onlonce rulca with thoir ravorco 
countark-aztso rurthorg wo have soon tho distinction botwoon a=lytio and 
synthotio judczenta corrmns; =d3 to tho distinction botwoon judr, =ntmovinzt 
within a LT2, va, ý-a and judcconta Involvina a awacont botwoon lanzmaý, Pao It 
Is# hOwOVor, still unclear how tho distinction between I=LuaCoz can be 
oxMazod in othor th= tho uLjO to Uhich tho lrj2, -ua, -. os are put* If no 
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othor exrzvocion exiate then the d1atinction becomos enalytic. Cur thoory 
Or 0010=0 In not v, thecry in tho 60=0 that ito conclusiona are testable 
but it Is a modol of tro praotice of acicnco. 
Lot un now cot ri! acut tho malyulo of Vila conception of scienco. 16.10 
r-halll, In uhat, followcs ui. -ply look at tho spirit oC tho abovo =thcr than 
a tutual analysis, For tho Gake of tin Overview wo uro preparod to oacriric4e 
detailed points* 
Firatl, lot un wake oomo dotinitio. -wo 
Clozod tVat= la a finito Bet of sentowes which comploto2y dota=Lne, 
the bobavlour of tho oat* 
Open cvot= is a rinito cot of untenecs whotcoo overall bohaviour mv'ba 
doterminod by nentencee not contained vithin ito 
Thaoratical sontorcoo are thoce contcneos whozo propouLtiona am not 
dircotly cbservabloo 
Latm Vantoncor. Cxo thor-o amtencea whooo rrOjVultiona can bo direct], v 
obr-arvodo 
ObjectiV01Y 00=Oct in tho Stato In Which tho ob. 4octo of enquiry can 
bo =ado to d4tGxuIA* thO cxtcaciOn Of Q CiVOU at&toaeat or of tho oxtanaion 
of a atater., ent doducad fmm it. In coicnoo t1wa wo attoapt to zaL-o our 
atatatumto, objootively corractoror thin wo movo between our data lanivagu 
un. 1 bnvthotical lwv_uaZo by r-cann of tho oozToopondanco rulcas Dut vo slso 
nead a test of tho appropriatonaso or thic corror.; Amdoaco =los For thia 
tho wall-known *xpori=utal and atatictiml procodx=o uro uaods 
Thlop hovevert moans that t1ho cqctcz wo are "ammina by thin tent in 
no Ion,, =, tho o: ct= whirh dcd=cd Vie conclusion but a výratozi c. nIurr,, -od to 
J=ludo tbo tecting p=cod=o Our OriCinal tout c=-. --wt teat this enlar&vd 
axatco, q aocu=izic It vau uppropriato to tho first cVutcz, h=o anothor 
tout =*t bo davined, ThLrj u0min enl=tr , 00 t, 20 now gyatem ro that t, %. da 
tCQt 113 now irap, -=privto. 
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I noweverp it thould ba pocsibla to assort that tho accrotion of tosta rakon 
no vLCnLf1cant altcration to tho corroa; *adonoo botween tho lunvua&vc. 1 It 
should alao ba opon to teat but a6du 'vo ruzi into tho cam kW of rcýXacz 
vo hive coon abovot ni=$ wo can a--so that, a eLven clotem will@ by thic 
9x, -, =amts beco=a more r-nd core altorod* Ve ==t conoludo# then# that a 
science Li unlikoly to bo 1-. -ua-- from c.,,, ato= alter4tion dirrioultiou unieco 
it c= J=Juda all tho testa end data I=plicd bjY ita týcoromc. Lot uo call 
thic the Prin. -Jpla of EpAe= Altoratlono 
It 1. =; Ueu tdo impoztaut corrolarioce Fix-st we oun nover p=ove a 
closed oTstcz io objoctivelv correct ror m Given alico-tlz* point,, Thic In 
chown, a-2 follow. A Given apaco-Uma point can be j; iven in ILLIbort apace bys 
p= (k)Zjä, k) 
To find if the propertlea observeds 
F/=ýk I)Ef )i /IV ) 
conform to thia wo need a test and hc=o guffer alteration* -, tjus wo can revor 
allow that s 
F=pg 
Cecond caly if cortain eirc=tances vxo asuortod as truo C=4 we &V our 
nystem in valid, Thin in do=onctr4ted thuae At a Given upace-tice point 
the cyatc= has tho circu=tamccas 
F= (k, z, j, Q 
whichs lot us n4mi=p a= obsomd. (In to= of tho aovo p= p aut, 
in obsoryln, -, we ch=i, -o the ulatem co that now doductiona my bo posaiblo# Lot 
tho doi: roa to whioh this latter happens bo tho doZroo of alteration (cý )* In 
uding thic v,. Yctez a, -ain wo =wt bolievo not only that it has cx= cl=co of boin4 
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objectivcly corroot then I=o=cct, but aloo tho of alteration in Icon 
tb. -La Lta ch=co of bainZ objectivoly i=o-=oct 3p (0-) >P (CO >&- 
It in paradoxical to note that tho X=-W-G by which Mo abovo co=ept cS 
ccio=c tacta itc ctato=ta - by cCcparicon with tho racto - dapendu ul., 40 
U%o belief that the cow1usiona Of O= thcOX7 =0 truD (S" Sm'" 10*"4) 
t. 8 wo grCaod abova, hawmrg ==h a boliof La c. -acientific. It ic only by 
o, = imbility to rofuto A Gýatw-=t GCairlct thO f=t* tl=- t wO can =Zw it 
ia a jud, ---cat that La ou,,, rvrtcd by faoto In thia rcocava uv ==t bolievo 
o= statomonta to ba refuted =til shmm Otharvirco If$ hovovorp tho 
converw in bolIW04 thon for cor-aictmny a %mlidation toot should be applied 
to our ctutcMentae tb, g It arvx=-. a the beliof or $traditional# ecienca 
militatoo It ajalrizt u3irLj, tho ollininntivo procodurou a4vocated by IiJU* 
r-ow tUa bollof c= con=ivably bo inclu,. Iod Ln tho concept of acivaeo 
atatod aýKrvo In tUo cot-,; IVaiml Lwi, -wCa or tho Otraditionall concapt of 
a cdc= Aftor cal It in this UnLua,: p which contatna aoicwcota boller 
te=o. STAa colution itcolfg howavorp rum into alteratlon difficulties* 
()no of tho co=oaDoaU=oa =at ba batwom Uie two thoorot1cal 2=, -, uaCov. 
I: ow to talk about V-4a corrca,: 4%u! "no anotha. - mota-lw. CwiCo is necommxy 
wUch =, ot bavo corx-cs*=Jcr. cca itcalfe AZiln thera In an Infinite re. Graza 
into motam-jamCaaLva uhich In a. -Athav fo= of tho camo a1voLace Porhapa 
this infinito rvC. =co could be noca no a property of science Which Is 
dccj=%jlo in that a ; =Uculox thc-OrY C= inocrpo=to (or explain) faota 
Vhioh c= to be kpwwn cuboaqwat to its oricinal otato=nto Yot It GCO= 
clc= t. %at no now 4cts in tho data carse =* boin,,, itnrosti&atod La thic 
p=codurce Ve vxo simply CIDUnj aTIZO CO. -O about cr= th, 30rlo Az Duch Wo 
coo cato=tion difficultiou na a corioua drawb=k to tho concaption of 
truth an a corroopor. 4noo but it r. V bo accept&d in tho fc= of a cor. v=ti= 
to t1w Offoot that vo novor Coato to lool: for t1la mout L; Oncral ctator. =ta 
ponzibloe 
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Lot us now cxrmzo our coamd, Une of criticicm of ItraaLtio=11 ccianco* 
'Wo havo said acianco viaed to conat-ruct, true statewnta of cýmthatic 
JUAL, pontse Uds co=u about by tho mvement botween L=zxacoa accordina 
to corronjoalonco rulus. It io vital that theco otate-zento = dMomit 
frw tho otato=onto of analytic Judomentes for& it thoy are notp ecienco 
may proco--d sim, -Ay b, 7 th* fo==tion Of tautolozies and hanco c= novor bo 
shown to ba inoorrocto 
13 siwo we 140" I; Ocn t1lut rolonco ; Xoceodz at lerast 
ao Lr it does not tako tho truth of its atatownts for G=ted wo nuat 
conclude the diatinction is ar C=at impart=coo 
Vo havo already coca that Kant folt that Caueal otatammts wore atate. 
mato or cynthotio judo==ts, Thv axes thelvrO2,09 IDynthOtIce Un&ubtedly 
t-'10 rOxOatlOa Of 06 =30-03 ctutf-=nt =t irivolvo a cyntheiia sinc. 0 it 
prosunocan a mvcz=t t=a Ono imý, va"O to awther, Yet th= in a vc=O 
In wl4c-h a "ur-al stat=int io onalytio* It ic =, QaacAoc3 to talk of a 
=Do without ita efrect t1mal 
'I* *e cauzo " a: fects in howovar icolatod a c==ar thoy 
aro takwo ure =G=inacaz o--w with=t ta'3 other 
(HOC01 Vol* I P*134)o 
V=t if identity Is to bo ukein cA an Oil' and only if I relation wo c= 
arLiw cauzality In aral7tio; d. 1thouC; h It in opon to =ch-debato (coo 
Baroan J-hr=1 WLcop Ca=, p atco) Tho ; roblem can bo oxl=ccod thus. 
In the otatc=ntt 
$If and only it tho Govox*n=t laMtoo vjLjj U. "xmploywntran, 
does not UP17 &a Identity b3twoon the Covc=wnt innatinj =d ==ploy=t 
fallina, 'Gmz=ont inflatcal mo=a cozathirs,; quito difforoat from 
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gun=, -)lOywnt falls* thum thcy have at loast ono p-mo; arty (loco thair rw=ina) 
". ch in not shared* But the point still r=ains that it tho above atatezont 
lo a t=o ono tima the inflotioa =d fallina un=plo7z. -. nt zist bo nooesc=UY 
linked v. -A hance imply cuh othor. Dea; ito tlicca clocivings wo ehall uco 
this definition. So that if Jdantity is dcfincd ext 
if and cnly If oc- b= every J=Oporty which cf 
I=a ciA y I=a oveary proporty uUch m bas, " 
(T=ki C3.7p, 655) 
thon "if and caly if# is IdentMa with Idantity if i. -plication ic takon ca a 
I=o,? ort, y and IJLf ... thent in a suitable reprcuoutwation of implication. 
14 
We do not Wich to enter Ulu debate una co will accapt Tarskils dofinitiono 
IýLL OUr conoluclonns howeveTtAthoreby bo conditimed by tho dobato on thle 
qua0uonq 
Unfortumtolys I camot azzaca tho oz*, tzt to which tha followinj con- 
ClUgi=3 will bo invalidated by tho above aro=rA* It would Boom#- 
intuitivelyl that tho "ccpta=* of run equivalvace between Oif Vmd OnlY it' 
and Identity simply fLoilitaten tha tr=aation of tho ar,, -=Dnt into symbOUG 
104,; iC. 6 If an altgrnativa jo&ical constant gor idaztity wro 
to ba dLr, (x)v*rod 
then It could be catitfactorily cubutitutod ror tho on* Proz*ntlY 4=210Y(4* 
ACmin we c=t point out the n3ed for rurthar rcaca=h into tbJA matter* 
At firut siE: ht it arama that synthcaio la derived in tha fO--"-atlOn Or 
a centewo whertan cuilytiaLtY ic dOrivcll aftcz thO c0aý*400 i* OPOn 
wmlyaioo But the sup-,, -, oaad diffozv=o COOG dOOPOr th= thigo If W, 3 co*n 
co=oivo of a r-iril tl., at J13 conditiozed by9but cot doto=Lncd by# rnattor 
then 
wo can cozzeivo of a c3mthatic fo=atiOtl Or tJO'lt0nlO'u Olaco tho "t"d rhV 
vrincl chooso what it ineludec In W scutOwAce Lot IU; call t, 'LO tho " plo 
juýmjvaj, 14, end wo fLud that 112 of Vyntbotio Cboieo,, howaVCro WO =0 
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Infl tion workmv ganarally roceive a Cmater ch=s of nation-il incme ue 
ray not chooso what we include In our conclusions. Vila lot us to= the 
Principlo of Analytio Unchoicom S2=9 tho analytic/cynthotio divicion Is 
barad on tho tm abovo stated jw1nalplea both of uUch =o baced*on tho 
czr, o--tod separation of nind =A vatters 
In cocial neic=s# howavorl ocicnticto (the oboamrs) are obrarvinC 
otlior obcarvors. Ualoubtadly oW could =, Caa that thore Is a differcnoo 
in tho t7pe or obsormtIon undartaLen und also tl=t ocianticts =i be 
cAaqU3, tely gop=atod fr= thn roat by utat they do# 'Mia arCtment vouldl 
I thinkg at rort be able to "Lart a dot7eo of differo=e w-, d toom-a h=pablo 
or dietirkýulrbing a "Icntizt fr=# c; ay# a football crowd der-Vito Ida viewirig 
football an a noiontitio diaciplimag a= inavitzbly tho Cocial Gaientiat 
Is Part or Qlr-t ho Studic-C* 
lw, O, r= &u 96 coclal ccientiat is onlY auclit I=OvLded ho is part of tha 
object of hLc otudy thcro alpvam to be cromad2 for uuppouin -5 that tho 
p=ccas of ownthocia 4.7 vhLch ocienco lz=: els ic aUo part of tho objCct 
of that lucictooe I: ot oulv La zoienzo both afrocting aud afrocted by the 
world but alzo inv*cnticZs by tho promw of vynU-4si6, p now w=ldn for oclonco 
to ctue, 10 In this ccho= tho cynthecia Lo alco armlytio Ln tho sense that 
it La p=t of tto objoct of rcIc=o mxI oo can be found by analvcin of tiat 
objocto Cm tLo baais of ',: =tlo dofinition cynthotio Jud&poutc about 
cociety cxo in truth cnalytice lfq ir4ood, rAthatio judt; xnts a= anal tio 
tbza ro dittinotion botvocn wal tic cad gynthotio Sud, ýpontu can bo rado in 
tozizl Goicucce 
Boc=a or this cort of cituation it r. (; uw quito crUficial for tha 
Trineiplo of ", ynthotio awica to bo anzcxUd for a cocial r-ciews 0=09t 
for voll-409140d Uzzital, To a larp extont ubcm vicuod cz wo hava thO 
ob4cot at iuvoatiýAtioa both influc=00 cal ic influonood by. tho bacio clecent 
Of inVostiLration* Vh*ther Ono Vicus cociety so an crouni= or Wa aot of 
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act=vp it in atill true that tbo object of invostitýztion vxA the nomnt or 
investleation itcalf is rrocicaI7 the ccma banic elemento lb=o quite 
conciratcatl, v we havo an object uhich la Inveatl&utod bv the cam vpccica of 
objoete To be objective aboat tlhio procloca a kind of motadisoiplino in 
nouded which lezulc us into aa ialnito roorosae lor C==Plel Ono can 
conacivo of aa aconozica of the QconoaLca of LaMtiono 
Vo dllficaaty axi"at hovolror, if uo caa ui, -pl. 7 at-ito a convoution b; r 
which wo v, ý; roo to limit thia infinito rarMaso 
16 nowevere as we havo atatod 
_it 
our inUnito rcZ: =3 In due to U4 inzorarability of ttw object of 
invactLCation and t1w inveatleAtion itr-elfs iýo contona that in our pmeons 
of paculnZ betwoca 2=Cua, -, ca t-here le a two-fold covo=nt, It In thlo nove.. 
mont which loada un to mako our co-calleil vrinthatio atat(rzonta in sooial 
Ociencal It In 41L-0 tho Ca--o Movez(ot, %hich makes thaz vi=ltanooUsly 
omalytice Lo atate=at "n bo corwtructod in cocial. scianco unlasa thoro 
la thiv Lavu=t (doccribod abovo) betwoon tho v=ious lar. Lua, -ps in cocial 
ccLunoo* 'We chall call thia 0=01usLorl tho Axiom of ConatruotabilLty* 
Aitcrmtivaly atatodl, the Axiom or Co=t; =otibLlJAy rcadat 
Ztate=uts in cocial aciencA) aro comtructed by tmo-way 
covazents botwoen tha hnvt-lwtlcal and data lzziLvaLva 
that that aclenco cantainz. 1: o atatwant La to ba 
considerod part of vocial cciw= =loco it GXLCOG OUt 
of thia movaz=te 
F= thiv it follcywo that two lanzuncou =a involvod by the Axiom of 
Conntructabilitr in tho cottins up ar any atatonant in cocUl ociancos now 
thic i-. plies that wV aciontiflo atate=t in to = extent both analytio =A 
qmthotice Vc uould wich to rr,, uo that thia dlutinotion in =aainGloas in 
a welal coicnoc* 
Eut al=ady wo liave run choct(1 of Gur j=POW-ca CXLUDOtlte Co f= wo 
havo =iticiced the traUtional diatinotion between uyntlaotio urA wlaYU0 
judLpantc zrA to bave trcaquasod on to t1w third section of tho CrO==ts 
Lat us revort to tho atutozonto th=901VQu- Va can bro. 1MY r-OrrOlatO 
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ar. al-. -tical utato=ta with dta rotatozonts; and sYnthotical 0=0 with 
kn4thotleal stp 17 only incorar an thin co--wo'lation iovulld can 
wo cxL-, uo tLus t It its not tma that co-called obsezratimul ter. -a (=d 
ho=9 tho stato:. -c-ats conastructed from them) c= only rotor to obuorvablece, 
WoGdo obz. -, -vrbja terzz am oMn introllucod by w= of unotrwervabloss 
tj, =z lutncý= a=z=zt 
0-f louch it ia t! icxc ic; not oven a c; ln,, -Io to= oz 
trae to my that it could not 99e bo usard to rotor 
to =b"-. Tablou*" (r-243) 
Dow if wo cx0io that obcarvablo tax= =v only thozo uhich rorer, to 
obsorvabloo =d not uzob=rvubloct there t--e no audi lin, -. uiztio entitioa 
au obaor%rablo tzx=@ Analo, -oun to tug ve arjun t'. -, n followinc" 
A ct2t=e=t Of un a=lYti0al Judamant C= =for only to that jud,,,; wnt 
und, not to ony other* Yet Jf thoro Ja to bo an implication botwem 
GzalYti"l Judg=t3 thQY cuat r0for to the fr=o-. mrk in vhich tivy are 
stated as well a4 tho co=on pra4Lcato* Vov this fr--rowozk in a, cynthouic 
CS several atatorumtse lUn=t An analytio statement to bo, azzlyood =at 
Iwolvo a cynthocis or thom is no roacon for +Jv tu-. -Alyaia to procood by 
==a or an idantity relation* Moreart=# unlaaa this analycia is to 
produce cquthetLc judosento (which it caumot by definition) tho analytic 
stat=3nts joined tq thp id=tity relation ul-Ach rocult fr= tho uxualynia 
ca. -mt be forzod by a I=ococa of cynthanice Tta dofinition of identity 
t. *, = ==t bo vurmlytio and to mwt be t! %* relation between it and tho 
on-alytic wtatc=to If either of Vieso coalitions vxo not fulfilled the 
Jud, -. u-. t becomes v. 7nthetioo 
We can e=i3, y ace thýat Y. --. ntso orlair. 31 d-ifinition of wal,. vtlc judLpant 
in a cUnL%otio ctat=ntla h=o tho relation botveen a dofinttlL= Cf 
tdcntit7 end malytio judment ic cýmtbatic bv definition-, Itua we ocnoludeý 
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thO dictinction between tho v=io= corta of stat=onto appo=g too 
simplIctloo 
Au wo bave intimted abovo# t. Un la duo to a bazic mlac=ceptionp cc 
tho part of mthodolociotc# of tho fo= a social ccionra taLOce Lari, -ely 
bcwwwo of too atatio & VLOW Of tbO rolationchIp batweanItho worldl and 
Itbe obacmrIv In our vlawg thero JLa no ouch dicl3atoqr but imtead a 
procesa callod cclonea in cat up bocause th=o WZgEg to be a dichot=q 
on thoso unaso An LouldLnj writeas 
nvary hum-ALn beinj has an imac-, 9 of a world of tim " 
apace# caumalityp value and co on in hin WM. Inlia wo 
mL&tt call the Inubjectiva world'* rart of Wo ima, -o 
consicto of a conviction that corrsapondin, ý, - to the 
Gubjective world inside him thero is an objectivo world 
outcida him to whJLch hia subjectivo imCo correoponda, 4 
(r*129) 
Appeammeeag howevarg cazmt bo the criterion by which cdnd and 
matter are copa=tod. It is tho very fact that ideas of tho mind noe d not 
cOnfO= tO CnY 4PPO==Oo of an exteacional objeot that 14voo rivo to the 
dintlnotion in the Mat plwo* To V= acoort thLa diatimotion io 
maningful, only insofar an tontable concluniono can ba doducod nroa Ito 
It in not maaninCful to "sort tho distinotioa on tho basin of appoaxancou 
alone. Turt2wr C; x=tod tho above ara=nt and our co nto on tho nature 
of ocientifio Judep-onto it follows that mind and matter may vall g=ar to 
be cop=te cince by tho Won of Conatructability we know at loast two 
sojontiLfio 1=ý-, Uacgo =lot exist* 4 tho o=o token we know that thin 
appearance In the romdt of vinthotio choice and not crAlytician ice go 
., wdina., 
thin dLebotocW We contend thon that science in better corvod by dicro, - 
alto, cothe. ro This 18 P=ticularlY 00 Of 00cial ccio=o for tho raaa= dLvon 
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UWVOO Thw wo muct regard arq stat"m nt of this process to partake of 
two LmauaLvu in that it io a mtQtO=Qnt of the =vemont botween th=9 Ilonce 
a ctatc=t ia the summu7 of a Ayawdo triumitLons It rezain3 row sizply 
to particularico theco rc=:: ica for camality, 
tie bave almady soon that thuv io a caucal lonnuv, -e and that it is 
essantiall different from f0mal lQzk7, UaGVG* Zýmm our aurvey or the 
thoorLea of caumlity we Induced that =11sality was not only a ctatoment of 
a relatioa betwoon exictenceo but aloo Otatozant about th-at sA&Ltezente Tbua 
on tho limao or tho above wo can conceive of cm, alLty as a partLcaar Cort 
of rov==t botween, laziLvaceas If we conceive of a cau=l 1=, muwe C in 
which there are two cub-lant-, aaLma C, and Cz- definod by thoLr roapeoUvo 
functions then & CUu=l JudLmont In simply the dyu=io proceca batwoon C 
and C2. Which leadG to & Gtata=nt In C to bo fo=ods 
All = cx=90# wo r-Ut thIck of our ajizertlnat 
an i==aco in d==d leado (cotoria paribuo) to 
an i=roaso in price* 
ThLe otate=t can anourodly ba tr=vpoi; od intol 
&D 
oLP 
ond to on but it remaIna that our first asoartion Io at tho bamia of all our 
ropresontationne It Ja clear it is caucale Dow# no z3mttcr how marQr timoo 
wo =y bolievo wo porcaiva such a link botwoon theco two ovoute no causal 
=crtiou bas boen mado =tLI W'o Move fr02 tho GimPlo otatozonto of 
umirormity in CI to ". 'Co"-pLuo then in Cz And In thie movo=nt wo =mt 
wr. ort a jud,; =t or tho atatozento In Or cmmot bo representad in C. L - 
But thio impuoa that cl =d C,,. cro unal=ngizac. Va havo founl in othor 
edtuations for thic not to bo so* Thw by ausortinj a omvention that cl 
and Cc. lnto=ct we have our concoption4p In tho above oz=plo the exictenco 
. 123. 
Of cortaLn fO=D of I=, maGo Influenoco tho way in uhioh tho tr=nition frca 
C, to C z. in made juat an wo, bavo soon C1 influencea tho to= C z. tak-age 
nonoo# wg concojvq of o-= crigiml iotato=nt duriving hmm tho p=coco of 
tranalation by means or a cQueal juA&-wnt nx= c, t* c 7. If tug judomut 
emblea cm cairy tranalAtion then it LD ste-od 40 a ca=l otatczonts 
Obvioual, vg, if tho tr=alatLon Is impodod# fOv ln3ta=Oa by 0= oboorver not 
1"2V; LJ3J A CO=CPt Of Callg in C 2- thOll rO cau"I ct'LtO-'Ant wiU ba cxvlo*19 
IWO Wan angyao thia movo=t in Croator dotaLl durinC. the foUowirka two 
nhan , 
t=, 
In very cunozul tc=op tbent It appc=o that curz ausortion of tba 
Inturrolationchip betwoon vocloty and tho cocLa aciantict Cnat lead us 
towards a co=opt of sclenzo -quito uzaika the I t=ditf onal I concoption. 
Inutcad of underratandinj aciontiflo judZzoutc; no baced upon tho coLVarison 
of hypothotical judCmmto with the facts It uppo=u rroater sopbacin =at 
be placed upon tho intorrlation botwoon the two* In particular$ mccowt mwt 
be takon of the fact that a thoory of cocial ccience La part of the objcot 
of atudy of the aci=co of UhLrh Lt In part* With thLa In view# wo s1=11 
try to doccribo the proccca of ca=ation that thic viaw of socUl voicnoo 
Jr. plicue Eaodloca to cV our conclusiona are cLa yat ill-formed and co far 
only Untativaly hold* It ic bopadp boweverp that furthar raccarch rv 
uncovor ro=Ln, -ful applicatioua for the work* 
CHAPTM SETZ-11 
on tho Two Caucal Lancuages 
We havo deduced that thoroaro two lani; uaCes involved in causality. 
rxm the deduction to. bo valido lot ua ; rocced to a diccussion of 
cartain proportion of thow It follown f= our previous 
diocusnion that both CI and 0 2. am not for=licod but aro both parts of 
the Enalich 2=, L,, uaCe* Fx= this we can arCue savoral comowhat revealing 
properties of the rolationchipa that hold botwacu thw. Beforo that is 
achima we Cust outlin tho rrocass or lanzuoza Construction# 
Horop in p=ticularq wo am conoormod wit'a tho construction of to=o* 
ThLa is bacwt a wo havo still to anmmr tho quaction Nhat Is caucation7t 
1'rom o= diz=aion of causal it seema a-p=nt that no formal 
laaLuac-p that is lorically conaistont can ba usod to ro, -, -ocent caucalityt 
U=s it cooas to follcm that wo carmot ex=Lno caucation throuch tho 
fr=work of a fo=alfcod lrjx, -ua,,, o but rather a colloquial on*& Sinco no 
formation rules or rules of Laforo=o aro knova to havo boon doduced for Ouch, 
a lcnr; uý-o wo aro forcod to onmin Vx structuro of tho, ca=al vocaularys 
Our attentiong in theroforog d1roctod to tho str=tura of cauml torzzs 
than to doal with tho question or namo relatiorme It in WO have h*x 
t=diti=al tO szoart, that a nuo relation holds botwoen an exProccion in a 
,. 12.5., 
L=ý-Uoco and s4 abolLract or concrotolthing0o Thig Ju perhaps the oldest 
thOO37 of rolationas havind boon put forward In a crude fa= by Mtoo 
Ito fault io that if evezy word rcfora to a Ithinal then if wo uv to 
doccribe the rolationship botvaon a word andthe thlng that rolationship 
owt be a thing too* Thuno IX we mv to ILmit na=o in thLu wzq we mat 
(mtor an infinito roaoss of ter :. ad, Tba ox; rocaion in Conorally called 
a name and tho Ithinal named lot us to= Via n='natume Ubw according to 
Cai=pg this procedure is bazod oa tbree principleas 
107ho prinoiple of'univocalitye LVory ox; roauiou used an 
CL &-zw (in a cartain context) In a n=A of exaotly Ono 
entity$ we call it tho n=fmatua of the ex; roaaicme 
'"Tho principle of cubject ratterg A coatenco in about 
(doala witht includea In Ito cubject matter) tho ='nata 
of the zkl=a oca=in4, - In It* 
OMa winciple of imtercl=Lpabillty (or cubatitivitv) 
if tvo ex, -, reaaions name the =4 antLtyp than a true 
vauta=a remaim t=o when tho one la roplaced In it by 
tho othcr a* *0 (Ca=ap l'. *9a)* 
nonco We =. T bavo IL C; ontccco3 
$John cwiwd IW7 to bacomo the riother of Jaw# - 
wharoin Illaxyt lo ide=Ucal with $the r-othor of Jmal we c= by tho prlnciplo 
of intcretanecability for=luto tho cantonc* i 
'John cawod Zary to bococo Earyl 
which Is untrue* An such wo bave & parUdOX with UhiCh thO naMO-MIQUOU 
==t doal 0 
Broadly# throe tnvs of colutiono to thia paradox L-Avo boon cuczpatods 
Firats, a dictinction botwoon nominatra ond conco, who= ccnao Is GCOU us 
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$the way in which the nominatun Is CLven by the exprosaice (Ca=ap P*119)o 
In our e==ple above# we cust caparato tho nozLm-A= of the exprouslons 
'r. g=71 and Itho mother of Jane$ from thoir =opoctLvo consea* AlthouCb 
they sharo tho camo nozinat= they have dUterent vencos, DOW if we 
roC=d the contonces 
IlIary be=o the =thor (X Janol (2) 
c3 our 'ordinary cente=ol fr*a which C= abova ez=Plo wan conotructed 
tb, on vo 
-can 
cay the sontonco fvom uhich wo deduced tho puna&ix wan sin 
C=Qptim., whon we co=truot a sontence like (1) va chi=, -, e tho 
is 
of tbal oriCinal uentame* ThIcAbaeau 9 whan a sente=a ouch cw (1) In 
fo=od Instead of usinj tho original nominatum or tho aontonce vo use 
n=cG Wtich correapona to tho conoe of the ocntonco (2)e it ronowa that 
0=0 this iD raco, -, niwd thoro IQ no paradox vine* wo am not truly c=parlsla 
Uka with likes 
rAhLu colution of t1w paradox loado uc into an inflaito roGrocc of 
mcaimtat which Lriacts in tho rollovina. neum"s If wo tao mv exmeacion 
it bas both a momf t= aA a oc=o (which oo=ccpond reepaotivaly to ita 
extansion and intoacion) but to talk about that exprocnion we necd anothar 
expreacion which too han tho cam two pmjArtica and no on* Ildneop ir we 
axo to apeak about a. U tha poaaiblo entitlea wo =at bave aa fnrfn4ty of 
n=a in tho cbjoot lan,, ma&eo Wo accart that thin in hiChly Undasirabloo 
In partioulart thlo colution oecze to d=y tho pr=Ico wUch In ctatod 
at the boCiminj of thic chaptor that tho laný,: uw; o 0 han two ciub- lcmý; ý-og 
CI and C z. If to talk about an objeot lanmmM Involvod tho berdnning, 
of an Infinito roCmsap than tho Ono-= corroapoalonco botween Cj cnd Cr- 
would bo donied (or at icaot Ucited to an infinitoly d2numorablo cat of 
to=a) Unce such a cat c=iot bo found by =o or inductiong wo mwt 
1=10 Out Ito occurrcaeo cinco va have ancumad tho fo=tjon of C io by =ana 
ýl 27- 
or tho bn*th*tico-sciontifio mothod. 
The cocond colution to the paradox is due to r=col. Inatead of 
roCa. ý centencoo so nam a of truth valuoa he mea expracciona an simply 
notation which doca not have inUpendont =o=inco Thus nominata do not 
oocur aad hence extonsio= cxo not r. =raate Zyý c=ludinZ extenaiona we 
exclude tho antimonyop IAt un ox=ias tLa view in rworo detail* Lot Us 
datine v=o more ter=: 
%2 
A dascription in s han the £O= (lic)(- -- Dc -- -)- 
A dancription is the entity for which tlxý doacription. atunda. 
Vow a description catinfiot the uniquoman cozUtion. In S, if thozv 
In exactly ona Individ ual which satiefica tho condition ox; xocaod by the 
3 
z r ccope or It x 03 In true In 3, 
raw lot us conecivo of two contantial catrizoa 
0X.. 0 
We conatruct, our dar4ription withtho cec, -. nd as soosx) and 
cubstituto into tho firato 
Jx)(. 
By subatituUon into 
(-- 
-I--- 
1b 
Mwool latorpmto thin acs 
07hare io en individual such that I Is tho only Individual 
for which I holds# cnd ---I --- . '0 
He=e (3) La coon an equivalent tol 
1P1) x... e (w- - ý'12A 
JL= in our deflnition of doccription (3) in coca au tho darinlend= Bad 
(4) aa t1w doriniona. row this proocco in cimply a =no Of t=Lneforming 
a dcocription (3) into a contc=o with tho va= ==in, -,,, (4) but vith"t 
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tho dosorlption. 
Ut US i; r=. t that CL doccriptiou catistlea tho uniqueness corAition. 
Nov the descrlpt=.. c= be raCirdod us the nominat= of the doccription 
but It lo clear that a ventm=o contajnL-k, , .. 
t1w doo(=lption in itcolf not 
about that mommllsat=, . 1=toad ito =aaLn, - in SLven by Wo Sizoo CLISO 
ftwool soea p=; cz ma cm abbroviations for doacriptiLang noitsmr pmpar 
namee nor deacriptiono occur in tho p. -IzltLve notation, r., ivcm t! w abovo 
tho rxi=Iplo of Lntc=h=,,, cabillty lo not applicableo The above zxazw 
that im statc=nt I 
otba inountaLu 18 purplot 
ova nothing about whothcr'there La a mountain. AU it cayu io that if 
thOZO 10 CL rA=taln thcu It ha3 the Propcrty of bolni V=Tlo., In othor 
wordus, tha claao of w=tairw my or may not be cmptys 1*8* tharo IG no 
. =e=ption aout tho ctat=cnt4U cxtc=ione 
If vo 1000. at a contence likol 
'JOI= C-11eca ll=v to bo tho cother of Juno# - 
tl= wo can moroly assmort that the expression Itho mothor of J=e, ia a 
decoription of Now thin description haa no moanin? in itsolf. 
llacauao of tho rulo we have otateds howovorl, the *onto=* that containa it 
tan rx=iria and thic can be exproacod without =in,:. - tho doccription itealfe 
Ilence, we can aco that no concroto Ithirial ia contained in tho abovo 
wntencol thera =y indood bo no #Xaývt 'John$ or Itha mother of J=al. 
Ilovovar# it ic acau=d by tho philocophorn who hava amminad thia 
queation that it ia impoosiblo to coneciva of a conto=a of tho to= (5) 
vithout asaertinj tho exictonco of tho Wasu Iraryl and *John$* Cau=litq 
Is an azwociation betwoon two loxistoncloof (bovovor the latter bo dofinod)* 
Iacofar an we have conoiderod the quostiong Oons a c=ral statozont likes 
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lJobn cau an UxV to bo tho =tlwr of Janol 
cannot bave azy or foxplanatory power' mleaa trtwo 
In ter= of Ihmcollu motbod of naaLn,, -g thcng In forudný, - a cau=l 
laontw= one Imilit as-. u=o the Coto or 'ODA, I CJA forroots Oro noný-Qmpty* 
llo=), cathouG12 thore is no nvoer. =7 11WC batvoen extonzion and dea=iption 
by our couvontion a corzolation in aaaumode 
Dow thic is an loport=t romate If 4L caUr-Ql mnto=o curpocau that 
tho Oxymo3iono within it rotor to non-OOPV coto It io clear that the 
lan4-, maCen C 1, and 
C. refer to po: wible exicteacion. &=a tho OXWOOckjona 
in either 3=o=ze, to be bald equivalent =at rotor to tho rm nm3imt= 
but In diffO=t'GC=G8* VO have tWO achieved a way round the paradox 
for causal swntonceso 
Via third broad mathod of avoldliLg the p=md= In to c-mmtý-. =t a p=ly 
extonsiowl Ian, -. UaGq* In our particular cituation thLo lwmlvoo chowina 
that any non-extencional expreacion =q bo t=wlatod Into tlue axtensiomi 
janomc-, *# , LLmsol coca tbin tranalation as tho thosic of cztenaLonalityo 
I; o gLancrto that tho oxtonz-io=l I=C=cesmist have two j=opertioss 
n- 
"C"j 000 if a propociticz V occurn an part of a I=Cor 
PxopocLtLca qp tha truth valuo of q in unchanzod if we 
subatituto for p any propoaition b=inj the s= truth 
value$ 
if a propocitional f=tion occura in a 
propocitiLcal tho truth valuo of tho proponition La 
uncha, %-ed bv tho cubotitution of any fo=ally equLvalont 
pivpoaiti=al funetion *9 *" (M=ool Lr2.7P*261) 
2huo (b) impliva that It in tho proPocition: 
loinco thoro ic a GtOck Of Covo= at U110 =nCY 
oupply c= bo altorodl 
wo aubatitute @tho-.. o in a atock of C-ovorrmnt Billat with OU=* = 
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rnklmoca in Voith=a Cm=das tlw utolo rxoposition win not suffor a ch=co 
In Ito truth valuot ror vw=3 ctatcrAmts thlo In rot co#. cinca v. 9 vo 
found in Cha;; te. - rivas tho truth or tW 1-Ula propoWLtica in not truth- 
A=tlo=l, b Bccauzo of thla fact It is coanin,, -, loaa to talk or extans4onc 
(cw derizod) im to. -, = of caaml sentamea tlaw wo avororcoa to uca tho 
Lu. -caliza notion of tho naw-x*latLOOs5 
'I%* to=o o=talnod In a, causal GQntOnCo c= thuo notations for vote 
of phmor=a which arc non-empty* It to not in tb4 naturo or tho n, -=(P. 
rolatLon uhich accounts for this bat it is tho way In which Vio lan&uaZos 
Cl and C 2., am f o=wd ftoz thece ter= that provides our explenatitm 
of =, --nlitye ForbaDo this point can be cc-montod by considerinC our 
dic=zUn of the namo-ralatlon no tho bazin of a thoary of owl al contoncon 
uhoz=o the co=binations of na; u5-=lationa is tho foundation of emy 
axplanat, lon of causalityg 
1br the lattor wo nood a ooncept of lan&v&, "e ror=tionp Lot us ror 
tho parpocoo of ArCamout Pontulato that tho fo=ation of a cmical I=,, -4aC9 
ia a fo=alicatlon of tho 1=0803 by which an oboarver boc=o a ociontict, 
In othor wordns it we can exhibit the naturti of a cauoal, Ian, -uaLe thou we 
would expect it to. partzko cfl In Ito major roopectal tho =In foaturog of 
acictatiflo rtothode Tho docciption of t1w for= tion of tho lanVASM C LO 
then alco a deacription of coiantifto raotbod* 
6 
We have soon that a vocW ccientiot ia an aboarvar of other obamora, 
Cov thill r-cana a tooial ecientist cimply nonm-exictont without other 
obacrverne 
In tlwco circu=ta=s an obc'oiv6r (whothar a coLoniLat or not) is 
concorned vith donot; t cortain rolationahipa an c=cas no hao to eliminate 
thou* rolationchipa which aro not nocamiry as non-c=al. Uov a voloatiat 
actina thus when object of hie StudY ig & Got of boinCa bent on tha w 
purpoca an ho po=ojvoa tho causal nature or his follov ob&wrvorsl* 
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hO in 0-carvIna a vat of boinos that oro to a rrmter or lorror oxtest 
ccientiDtc* In this 0= acientiat nammea tho Axion of Conatractability 
holdse But bocauza tho c=aac doto=inod by tho objoct cat aros as 
po=Oivcdp coon an Concralivattons they exo in a conco conatructo of tho 
colantioto Viol- azo nover-M-aleca alco tha object of ctucy, 
At tho mw ti-. * any objeot or obnonution ic =Intalllgibla to tho 
OOOJLa1 SOLMUat unlc%&& hO h= lca=t to inte-; =t tl=t obcoz. vation cohereatlvý 
Z'br We ba =', # le, %-. n a IdUrl of len-In'Acco Eenoe wo could inter; mvt our 
BtaW-=t Or a C=sal 1=043CO as 4 13YOUM Of rOPrOventations Of the objocto 
of oocita soi=o aboarvationce Tho relation or those objects to tho 
3=,, uaCo ban alroady bo(m analycedl na=ly that Uio laxomLCog c, and C2. 
= coo*-*zed of notatLoa rather th= vorJa vith indapcndont r4aninCo. 
It in tha =b1nation of wA tho inta=lationship 
botvc= ecdentiat cuid uo obicot of hio camum that locas to vio noticm 
of c==Uon prowntod La CImpter E. iChtg llbo lanCaacco that mwt be loamt 
in tho 1=, -4ýiuaco Ce Thiag wo havo ktpothouicad# io dono by mcana of the 
appUcation of 06 iccientitio r-otbode 141= althoudi tho UnCuarp C com. =iaas 
a cot of notatlow thoca D-otationg aro part of tho ob4cot cot of ecD=uic, %0 
vojenw si=o za coorozio colentict studica othor obaorve= uý, o rLro carO 
loa=in, -, at lowt part or tho iano; aao c. Sizxo ccicntiflo invoctiCation 
az==n that tho Axiom of Conatr=tabilit, 7 holdo tho Lm,, -, u: LLv C can bo 
c. o=oived of &a pArroly or &a rhote q&=a it appo=u that tho 
cox, ral laniua, -, o C C*m, =icOa two parts Lnd no wo bave ca expla=tion of the 
toot that tho fc=a cww] ctato=nto UL'o Icads uo to intcr a Pxoposition, 
about the (mtities withAn theme H=9 in a caucal statczont vo talk of 
Mko betwoon notation likes 
cau on BI 
but alco wo = Jurar a Imopocition about that cert, 0=0 r-. = the c; ta, %Vuc=t 
Of tho r-Onto=* All this axoou voll vIth tlio VO hav0 ind=Odt 
-132- 
above$ 
Already wo havo aeon ono reacon for thic - tho fact t. %at ln a cauml 
C=tonce lt In postulatod that the veto of cm=s and offocto aro nonp. (mpty. 
If thin la co# thoNof a particular caucca statczant lt rollowa thero must 
bo a ropmeantation of tho ml a 1n both Cj and C 2. =d tho c=o for tho 
Offoot, 
"TAn follova fzvz the ftat that a tot can bo Ompty bc==w It in 
Impoo3iblo to conocivo of ito havlnj any el=mto. In te=u Of our tuo 
lanr, ua, -, -oa thia zay bo beea., a thero ic no ro, -, rorontation or a partictaar 
c=Zoo acyr in c 0-. In CZ- It therre 13 no ro; roaontation In Ci it 
me=w that tharo ara no cm, *a o-C laflation or tho cort: 
tl=roaaco in tho tnic*rn popilatLon ccuro Innation'* 
lln=o=or. ln tho unico= populatioul can bo reprorAmted in C but not 
iz, cI Convorusly a causo ILLes 
'Lnemacce la tha Lncldo=o of o=e(w cat, ou InfIntion' 
ca=to V-n 11 call" Of PrIa - At-lonp 
bo reprocantod Ln C trat c= bo ropro2cutea 
in cl Obviouslyp only if an cx; recolon appc=o in both CI =d Cz. 
in the c=0 context can our accortion of mn-ompty cato be cuutainede 
Ilencel, by definition for evo: qr exproccion in 01 thoro, cuot bo an exproccion 
in C -Z Thas* expmasions am arrived at in tho wa; r doccribod above* 
I=toad of procoodirVr to tho noxt otaCo of tho arCL=nt in which wo 
chal I wuilyco tho ýUforcncoo botwoon C, =4 Cr_ moro closely, let us 
Outlim a curious featuro of cm=ality pointod wit by Nra Troallcrs 11"lu a 
c= ba e=ily &, Olt with in our aaho= but cooma not to bo oxplicablo in 
othor notions of awcalLtyo Lot us concoLva of an abuorvor who can 
Lato. -; rot cortain effident caur. ()u into Gi and Cz r1or inst=co# ho 
=Y find that as money c-, ipply inc=cea by 10, J a &vneral index of PricOs 
above a 105' lnc=aijo,, TIILG bo f1we on C: Omy occsolorist Lot Uo alco 
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accort that tho conditions of observatLon corrospond to the conditi=o 
neaccoazy to a 'c=cial exporimont'. Uc=o the two ascocUted char. Ma 
fo= ofriciczt calwal rolatic=. In coionceq howovort our oboe--v= ia cot 
oia C=araljL. -atjan h=a Ln t1w abovo CircumatAmean he vill concludw 
9= jzc==a In r=rf cupply c=. -, cu lnflrtLon' , 
Ilds atati=nt in a for. -&I ca=ot howavors, ror It la a atatemant of Othe 
toz= olf the arcUtypeol (Arictotle 
eý b In Q= fuVaUtion the . 
7194 )* 
abovo is almA$ an "wrtion QLout tho officiont ca=oim but au we havo soca 
thia about atatc. ýAmt ia implied In the stat=ont of tho particulw officient 
causes* L2doedg this is so of &U other typoo of particular caucas,, 
It is tz-adLtional to ascort that c=Toupondina to partiou3= causog 
in 
thoro la a c=cral ccucal I" which thooo/partLcul= ez=plify, Flow0wro 
wo havo coon that a caucal ctato=t whothor Cenma or particular involvet 
tho use of both C, cad C 2. all Due-11 a mot-a-statc=t in impUod by arW 
caucal otato=uto 
1! Gvo althouZh thoro In pri= faclo evido= for a coucal 1=, euaCe 0 
c=poco; i of two cub-larA, -ua, -ca 0t end Ca. Shoro In not oo -far anynina 
o=opt' LnUcatiow no to tho 1=cica vature of thLo no or Ito 
conntitu=t partne In thie chapter wo am concc=od vith an amaycin of 
thO 1=, ý-, UOCCO C, Cnd C2 Ve have imen tbat any atatownt 
in Ci 
la found Ln Cz and vioo vo=ao Wo havop howaverp not c=c=d the 
questionlwhy call3ality ha3 thLa pexticular to=? $ L=, Of= no thia 
quaction la capablo of enmior in thic procont work vo chaU exhLbit u=h 
roculto cw l2avo co far bo= ouWaved In Chaptor Mcht. 
CHAPA"'M EIGHT 
On tho Calturo of Cauzation 
In tho above c==lity has booa takon ipplicitly az ccanizza the 
foraatlon of Mizal contawcoe In thio chapter vo ellz)] pracent a sum=: Zr 
of what wo havo loarat obwat this formation and use it to doxivo a thoory 
of Callantione Thin wo boliove to be the k==1 of any saocosoful theory 
of C. -l"GalityO Lbotharl, howoverg what fo2lown Is louccoccrull ia not a 
=tter of opinion but it; a mattor of the easo with which now moanina= 
inon. tiono of economic rUnocona can bo adducod with Ito aid* Aoain uo 
=t ocpj=jro the te. Utive naturo or our enquiry which Is almod r., oro at 
attizantina a raeonsidoration of the naturo of ecor=io ocieý4o th= 
precontIN; an laltornativo viev's 
I: ow by tho JUciom or Constructability wo ara au. -go. -tinj that caucaUty 
for It to be soientifio mwt be a oonatruotion out of two Ian, -, uaGcG* Thooo 
we havo tox-med CI and CL Yet uo have, coon that ror c=, 'Ol 4 ty th-GOO 
l=cu, %cou are idonticall or# at lcaut# thcro In reacon to boliove thtm 
idonticals Honco# it coo=z icprobabla that there can bo a procona icPI1041 
bw tho axiom. 
rjowevor# wo c= cauily aco thic la fallwiouse A amtcncO Jn CI 
lm; )Iicg a ugatanco in CZ =4 a j; ontaaco in Cz iopUoa a contorxo In 01 
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IlOn--Q it f01101-18 tO cofAloa C=C&Utv In either C, or implics a 
co4xitioa of ca=ality in tho other Eov thic rollowa f= our 
ur, -, =cntc on tho loZical nature of tho comopt, It 10 not Oa axpla=tion 
in tho GO. n:; O that one can t=Glato thic OxG=nt into 1=pcrtica of a 
caucal contoncoo 
Lot =* tlio=ro=q const. -act a porfoot axpariuant arA iLtto=, pt to 
per. ro= tbia tr=olation* LOt UD CO=, Oivc Of Q 00cial 07atcz that bw boozz 
unoh=, P, ad for two jpnoratic= wbloh 10 COP-POV04 Of a Got of indivi"I 
namto uho bavo lvcninod co=tant Jn nuzbor# VrJcica ebaMCU. -lotica and 
tc-ý==nt for the porwo lAt UG 4100 CUV. 4)00 that amah Im an 
=d 
aco=io =a unaworo of his cociet. 710 hiotox7lof cociotiou otlicr than hic 
co, wn* In c=h = idoal type# oxr. at4tiona wjU aonc=lly load ow to a3cort 
no li'm occu-. Zenoo or w%ock WnI occur* rlal=v wo Cag =LIU Out apoculavLon, 
rAt u3 now auppo30 thoro to porfoot =Petition witli an advanoca 
Eonotazýr econwj (but no apo=lative effect)* riov cupposo an irdividual 
w= box-a wbo could co=cIve or cWthor UW of UfO tb= thiGe Lot thic 
alaZia purcou p2za a LXc.; at capodition to sc=cls for thla now way or lifos 
ricaneod by hLu om lnhozitod ucaltho LOW it iu cloar that a DOW Produot 
ju cuddonly intlaluced tg thin cocioty; n=ly coxpoditiowg (roto it is 
alm; ay a dLfrorcnt ambination of tho c=o pzoducto uzod baforo)o ribla 
Ina AMC tho =13LA of choico of iluUviduala batwoon Imoductoo It ray 
cato Lacroaco =-al incl= and c=o a rico in tho coam=*tion exponUturoo 
of avor7ono in tho cocietyo 
i: ov in tilo lic.. t or tun lot = ==im tho mntoa'cot 
f i=onti=a of =v prod=to ca=ca cm inercace In real 
Lot ua czacrt that thic, in fact# io to for varioun roacona. W coal 
howovor, wo can bmmthatirally lin:: tho cwasal 
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linventiona of now produotal 
uith tho efroot: 
$an increase in real incomal 
wo chall not be ablo to call thin a cau=a rolation* Thia concluuion ic 
due not only to tho fact that unleau WO havo an Idoz or tho kind of relation 
for which wo r--. o lookina wo chall not obaervo that -Olation la thw maze of 
empirical data but alco to the obrc-. vcd ralation bot;; con tho two aventa. 
TI= it GOO= that thO fOrmatiOn Of 0 =uza r., Ontc=o La a romat of tho 
intoraction of two typecs of atatemento 
.0 ace the C=ct 1=000ca lnvolvcd in c=L&ljt7g wo cust rocan wbat we T 
hava lea=t about cwualit7 botoroo It wiU ba ru=c2barad that in doscribina 
tho 4rrcato we a= not plzoina the evento in contc=oa but notatio= of thoco 
"Cnt'30 llc=Qo t1w Ln"Fj'lo=cticm Involved Is an intc-raction botwoon the 
anývlo ot differ(xit motati=0 But wO fOunl that thorm notatiO= wo= tho 
cam In both C and C, Tl= thO dOccriPtIon of eventa rofc=ed to ln 
aur cantoncm 
linvOntiOnG Of Mv producto C,, uwa an Lncrouse In 
rcal inooza I 
In procicaly =Lr=rod by a fo=. il docaription of that c=te=o in C2 
It follown that cm=ption of u cawe Involveo tho doccription Of a 
cau o and vice vorrao ror id=o a clunal atatcr-cmt c=prisca a verien of 
notation it does not ltrnlf hold anj exictontial izportg It JLO a I; tato=nt 
that if ca=ality woro concoivablo Vwn no othor otatozoat lo nooded to 
doccribc tho form that caucality takooo A caucal otatozont Itsolf docaribea 
the rorm takon by tho ; woposition it puto rorthe For in: st=cop tho 
otatozonts 
luaLco=n c=o collpoas of tho oun' 
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In a caucal cant=o ci=o in tho c=; asa or tho vyat= from whieh it in 
derived tlw cat of ordered pairG or tuaicoras cat, ing' and loolipsoo of the 
UUU, ic nor. -O='Ptye Irp howovarp wo find that ou rurthizr InvoctilAtLon 
tho abovu tvrtcQ in inawro; wiate in fact we shoule. not atato that unicorns 
am a C=00 of 0011POOO Or inflatione In talking about Cauaal Otate=nto 
tuo lcz=LnS or tham =wt bo kept coparate C= U. -Acir nature. Thuo it in 
part or tho nat-av or canuzal atato=nta that o=o au oboorver conooivea of 
gL C=e, ho r; A. -t looL- to C1 for Ito mirror lza, -, o and vice versa* In fact$ 
if wo analyze the stato=ato in C wo chal" see thin la we 
Lat us dcra=t=to tblo* If 7 ic O= imdivid=l in Cl and z our 
lndLviaual in OZ wo can Who-w that if CI GZA Cz are iu Intoaslanal 
lr. o=r;. hl= then y =- Z@ 
Ilow ni=o tba t! xoo conlitiona' for intensio=]. iso=rphicm cooz in 
Com=l to obtala betwucz Cv and Cz wo c= azaert that tharo to an 
1=Uvidual 9 G=h that t 113 the* only inUvidual ror uhich Oyl holds er44 
T ThLa La boco=o CLvon intanzional Lw=rphicim tho atructurou 
of 2zn. -, aa, -, 9* a= equivalent and co thgir rwV , vLt &M identical. 11OW civo"\, 
that we can, construct tho ronowings 
(IS7-)A ++ z ++3 
w4hich in our description of z* Ve obtained It thuss 
Given ZS4 O. CL 
(4--t Z. 4-+) 
and --. I ---] 
('31) (oc = 4)) n 
Uej.. OZ. ) 
ou! 7- + 
3rotbybjypothosio 4B. X 06rLct 
So 
TUD clz2Plzr mano that a Ye 
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It fonowo that to analyse a Lo to wauto Y. n1ma tho two =0 
snalyticaUy Conjoinode Yot vo have coon that thc7 can coneoptual2, v be 
eep=tud becauco it cpeno to an obcarvor that th--ro lu &L sop=tion butwoon 
him sad what b3 obsernao J=toado thent of cocoptinj tho imepoxubility 
of C, and C 2. ho cnalycos thom cor4=tclyo An oboarvor boUavinC in thia 
GejarabLlity will look at the world from tho point of view or a coientict 
attccr)t, ijjc to find unipport for kqpothatical ctatw=tu in data, rLI= 1W 
cote up a bypothotical atatw4nt in Cz and loo%s for cupport in: tor= of c, 
But in doing thic ho ban altarod the world ho is Mnco it ho 
find the aupport. it will not'ba cupjport for C. but cupport for Cz 
put forth b. 1 th3 p=ticula-- obsorver at that timo, comaquontly ho Cust 
find how his bXPothezic formation in: luencod, the findirW. * 
2 
and io led to 
and fro botwoon C, and Cz. roneop If Duch an obcorvor 04ka #why, of 
OithoZ *7# Or 1z' bk3 will evoatually be led back to tho othore If this 
czalycis contimang tho formor notation will e= Into vicid aaain, This le 
b: -c, =0 of tho r-Aul inzolvxubility of a soeW ceicnitict from that which ho 
6boarvat, M Is led back c-rul forth botwom C, ana Cz urA co . conatructo 
an entity which is an clozxnt In a &Lvcn uouto=oe Lure, of courcor It is 
uiu= a C331ne Or Cm &Cract. 
DA in order to exjxUln how cmw. -a amtencoc cro foxnodg we =t 
&taraim utiat ia that rhowa aA sciantlat 1u) U doalir., -. with caumlity and 
not cow other notations ror thia WO ==t roccal that Ln caucality thoro 
=0 no oupty Cato* if thia proooas c(mtinuoc cioh that no ex-pty acto 
aro found$ this in c7idenco for our notatioa to ba a ca=. Tot thLa is 
not m-. fficlcnt until we =z--bcr that thic procosa alao holda betwom cal 
Oth= notatlo= In CI =d Cz ocky botwoon 7-1 crul 41 and all 
=2151r. atLorm of notztio= z )z' and 11)111 
It lu tl=v co--. bL=tLong 
'Of u*t3tiOnO that =0 called sonto=D* Civen Ulu$ vontc=00 in thil, 
aro to=ed in tho ca=3 6-, V an tho individual notatio=* 
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Before we continuos I feel it ia as well to clariry the ooncept of 
Imon-ompty Gets's A causal statements 
Iwa, m in=eavaz cause inflation$ 
ic oaly m--aninZfU if in fact warm Lnoroaces czusc inflation. nio cat or 
orda=d paira of 'wa,, -, e Inemanot and $inflations Is r=kczpty in faOt. 
Sl. -ilarly# ca wo have coon a atatewat likot 
'unicorns o=a Inflation' 
poatulates a non-ecpt. T moto In loarnine thin Otate-onts howovar,, the 
scientist firAs that in fact t. hO got of orUred pairs is expty, n=u it 
ic tho llea=izal of tho utatezcut by 0-. io= which decides tho critorion 
of emptineas to, ba U60do Since we aro bara, analycing tho foz=. r typo 
of OUterAutu those cau4al fitatezouts imply UO ralratiWIShIp botween. C, 
uni Cz. postulatede Aa we Law in Chapter Zavanp the particular relationship 
%, = derived beecu a of tho fact that econozim sx=Uva tho bohavLour of 
other aboarvora softo alco atUmpt to fina cwacal atatozontoo 
row ai=o we havo fo%ml that a c=; al rontoacm in not truth-f=tionalp 
it la not truo that the truth valuo of a causai wntenco =ad* uP of two 
proponitionag ic nococzarily uniqualy daterminod by the truth valuou of its 
coaztituimt Px0pocitions" r4=# va can c. V that tha truth valuo of a 
cwwal aentence La independent of Lta conatituent truth valuaa. Given thic 
we cust say that a contmea foracd in tho w. V daccribad muot hava no extan. 
81=. rjhiu jnvolven ita not beLn,,, - definablo in tormu of a ol"a of ILko 
ataterAwAs or beina able to bo equatod with idantical statozonUe Sinco 
thora uro no Identical ctaW-enta to a caucal utatemont, tave Ltoolfs wo 
havo nothiA,,, to dofina cautsality by except ito proporticts* TWO each 
cau=l statezont in, In thic sonCat unir*u*o 
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U: a proparty %Mch dividon all eau=l etatazeuto fr= non-causal In 
that uhich otates that C=al otate=nto cannot rofor to ccpty setsp 11"his 
Its called tho Axiom of Divicion. Cn tb-iI3 banic wo assort t4at by dafinition 
C Is balloved to contain causal statmonts. 
At this point it =at bo =do clo= that tho L%J= of rlvjLaicn is s, 
=a= of loa-raina, c==l otateewntoo It io tho mulo by uhich atato=ta 
about rart of rraliti, UAt =V 0=31 =0 QOPC---at0,1 f= to so Which =o 
not caucale Quizal Gtat=nt3 AXO V= dividod f. -= cth= atatozento &Zout 
j=rt of xcalitty on tho Wwla or U-0 fO=i='O noeoc=7 11ccor-aity am4 tho 
lattexta lack o. C thin yropcrtye Co far we arvaa with 0=4g Arintotle and 
Eant vzon, -, ot oth=j*3 Moro Wo do not CZ, -. -QO Uith t1WUo vzitora Is in the 
wmy cauzation co=o about* Simply atatod e=o and affect azu Dimple 
Identifiabla ovonto on a cont'r, = of evants oa3. lad a. rrocooo, A cauto Lri 
uadotimblo vithout Ito effect and vice versa, Thuz it cacma to viou a 
ca=e as a Loyng of zn affect Dimply on the b=ic of a upetio-taz; oral 
rolation botwoon t1u= dooc not nuccozarily crCw that La fact a coxise dooo 
MV8 ita Orrowt in Chic Vays ltlortov= the uwortalnty of the or, 21t between 
O*jr, arygr azid obs=ol =V lea-. I to t1w ima; *=LbUity of thle spatio-tomporal 
ralatloa boinr, idontiried az Postulated., rLatbort thang than look for tho 
O;;. D<j-=aae9a of cauzation it aq; -Oura mich rioro Importaat to loo, 4 for tho 
oontim= vhLeh elvcs ciao to Ito 
r. ow if thlo is Do$ it IG clear that a cauoal Gaztancos 
4 C. II 
=at imply tho follovings 
Zý e- zI 
it is airo clc= tbat tho uzo of tile co=apt cauwaity in thic contozt 
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ImpUen =7 thlitan for tho rolation co Wo havo soon that a a=to=a 
constructod by inter-zvaotion botwo(m notations either y -a :oa or 
y ,;. -.. y" is# by the Axioa of Divisiong caumlo It is this Intor- 
=action whichg as wo bavo chownp civea riw to the ; ccUlaritiea and it ic 
alm) this intez%-z-oaction which swans it in not pocaiblo to tout for caucalLty 
by tho tratlitiowl atatictical corracpondanco, mothods. 
4 la line with the 
aovo Onalycia wo can outlina the cain pxopertion of c=mlity into two 
Catocoriemp Thaze co=oupoul to the laz4paZes CI and 0 Z. 9 
lal)lo Is TI ate -, o c U, -, IU2-M% 10 r . rioa 
tke, ý Priority 
cle. CL I,,, "; Sý ContioUty 
TT 
ca=ot cxLct wit! =, at 4 1: 009cuity 
Noto in our echoma it is the final rolation that is the vital ow. F= 
tho an3artion of the Axiom of Divicion it 1=-, odiatoly followu that tho other 
j=;, c-rtLcu cro implied by it* Thia uc rball torn tho ITinciplo of Caucation, 
M=n wo aro ablo to dcluco the Principlo of Cauzation diroctly from tho 
Axiom of conatruotability, 
vow thia mot myan that the ftinciple of Cau3ati= In a proecca joinin, -, , 
fjoc=Ln., oppoaitas,, It ha3 alcO been found to bo deduciblo ft= th. o Axiom 
of Cor. 2tra4taUlity L,; ivo3 t-ho dcr. Lal of tho COP=O. Ulity of tho cubject and 
obJoet of obcamtiono It Ocams that cQu=1 statc=atu of tho 'bLlll=d 
ballf so,. -. t will nover bo fo=d by the JqrOthOtjcodOd=tivck wthoqu in 
t. ho. 00 circ=3t=006 I=tCado it Me= Coroiblo to ro, -ard causal stat=ento 
aa bainj rorvad by tlw abovo-doc=lbod pmeova and to acoopt. that as cuch 
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13tat==to itro mich core complex tb= rrovimmly re-aliced. 
5 
Expucitlyp It is formed by the =v=cat fr= one lanLvaee to another vat 
its sontances do not rofer to this covowntsmaroly-they state the results 
obtained froz that mave=nte Cauzzlity does this but also by the Principle 
of Cau=tion donoribeep implicitly# the process by which its centencea wera 
fo=ed. Ass sucht czizal analysis ir. Ito own cathode 
It =vt at thin junot=o# be suaocted that tho pmeers of CaUSation 
in roprozontablo by a variant UPOn a feedback mOdOl* That thin In riot so 
can bo 11.1twtrated than* The prococa of feedback lavolved in auch a model 
Is Indood alm"' to the process, wo have dozoribed but the idea an a vhole 
boldn an Imperfect analoa with that process* Our wholo arCuumt doponda 
upon tho notion that Uo obeerving aGent in altered by what ho oboarvao and 
aL=x1taneou. oly alters the observed* Thaag a feedback model would have to 
be altered cach tizo a feedback occurs and for a datorminato colution =%at 
opecify its own behaviour in this respect* Dow by tho Principlo of 
Alteration thin is not jocsiblog hence It would coca the modal concept In 
not (at least directly) applicable to tho ar, 6=3onto 
A caural contonco is built up L)= 11=1mitivol variables which appo= 
both in C, and C. =w Unflation' and frodictribution of wealthle 
V, Icn thoca lprlzitiveal oxo fo=od into a vQuten. -O Mal 
'Wlatim cauccu redictribution of woalthl 
then that contewo in C 2. is also found 
in C, But If Wa deny tho Wom 
of conztrwtability aa uoll az postulating the Principle of Alteration, than 
It would Co4m tLora ca=t be two 2=%, -uazvc involved in c=L=Iity. For 
C, 
to bo dicziMilar to C, it cunt hwe ona pro; crty uhich it does not thars 
with C 2. rov al wo havo aztortod about 
C, and CL in tlut both 9=0 
soz,, o conveniont ; ortion of tho rndich lan,,, uaM* Thua in ta=Q Of 
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Imatoriall pxopertion Uwy are idoratical, It is then in tho intorl. -Otation 
of 01 =d Cz that they diffor* 
Vow thO intozTTGtItlOn Of C in tc=s of (; , ana Cz is derived fr= a 
cor. cojpt of learain,,; based u, -*., i the accept=ce of tho, lalm or Coaot=otabilityj 
If tblu axl= is azzomd not to hold then tho lcrzxn. in,, -, t of E_nj ctatc-. cnt 
camot rxocood by a movenont botwoon Ian, " =Lva, Inuto. -AS lournizic of a 
ctaU=at procacau thxou, ýh tho accociation. of that statozonz 4 with tho 
co, =Ltion tl=t is its bacia. I; on-, c=al utatc=ntc rorer to e. -; ty cots and 
co need not be conatrimtod by no= of a co=paricau botw"n data and coneopto 
In ww c=Q lut cauzal ctato=utc axe of nocosaity not froo nr= thic 
t=:: o 
Or za'Lhar tUs a2; ýJara Go until we raw-ml-mr ttl-t if th3 AXJLO= of 
Ca=tr=tability doca not 1414 the dictinction batuaan co=*, -)t czd data in 
di. -Colvade T. *. Uu mm if wo vir. ':, od ca"al ataI. -ents coalLl not ba coczt. -, uctod 
by tho comparizon mferrod to in tha pmviouc paraCraph, lactead all 
atatew. ata would rofcr to nonraxpty getce Any stat=wnt that could ba 
cor, stractod would bo ca=al ai=a ti. -. pl, 7 statim,; ,, a 14-o; ozition would 
1z. -ay 
tho truth of tho j=kDocitione 1.1or a. = a, laaýua, ýa to be formlizod, an 
jLr=o=jr, tent loj; jo vould bava to be employed yat tUu tocca co far off that 
we nead not bother with tho J*r-oibilityo 
Yet we ruot tvco tho fact that aZten6 tha Axiom of CO=trLWt3bjLjjty ic 
violated in cocial cciu=o# io0e rausaco VAwoon lwx, ý. pama in raroly 
cor. strainod* In this paczaco in traditional acdcn" Uvro am noodod 
co=eapondo=o riacs. Now in econ=ica thove ruloo =o non-axLotont in 
C-^. '.. taiZ2 Ca=Co Forbapa wo CoUd illustruto this by roforoaco to cimplo 
thoory or tlw firms It hu boonlf'oaid by variouc invoctiptions thatt 
fir= 4o wt kmov thoir rarcinal costa 
firza do wt trl to maximiza Tzoritu 
fir=-ura to an extant raltd by dacisio= 
mado iu comitt4m 
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firm3 can influ=o prico 
ri=4 C= influo=o cocto 
=d fl=Q tx7 to influu=o c-ovo=zoj2t docisiow, 
Z: oT. r thoco, cna others ctatozont3 about tho Gupl. osed fa4ts surroundin4; 
tho fl= have beon ZUU* Ato Guch they c= 1: ottr-a that riono 
of thooo utatoo=tc =o P=Iy factl ""; they all Contain theoretical 
rpx; r =t, thoroforot I* a link botwoen '. Cactl and Othooryl* 
Lonool r. -. Q porfox. -, ý ao a cumary of a co=cc; czdcz= xula, But as 
cuc! 2 tho cor. -oz,, -XzaoncO rulO iu cOaGtzuiricd4, Davor C= tharo bo 9& 
definition or a l-ri=l Uat 13 4-11-lVat* hO=O n-Over = D=h a to= be uz; od 
adaqv. ataly in riLp=43 dedwtionue Tilr4a it ro= the revurco cor=rpona=* 
rulo mod not cx=tly ba aguLvalent to tha firat, 
, =t A=tlwr no wich rm=o corrospozl=o r6lo can be fo=-l to Z 
corrcu; OZA to$ 
Ifir-- inrlur=3 ixicols 
160 om gmy that if I 
.L : 
o. 
&F 
then our otatc. -IOnt is yerifiad, Vo c= watch tho prico-mkin.,, - j=ooom3# 
wo can uco nay sozt of corrvaporAonco but naver z=ive at a arrucial, cordLtion 
for the stato"Mto Tho roazon for thLs la aimply that Oinflilmoess Ipplien 
ciuinr, ing circu=tancou f=s uhat thay would ba othorvico* n0=60 Qzq toot 
of liko atata=to z=t imply a knowleden of wl-, -, t hmn nov2rbcon, which LO 
not pocciblo in Coiczace Yet thic otate--ent io axio=tic to p=tically 
evory choppinj docicion nado In thb; country (I azzart)o Tto usual rooort 
io to Ca7 that ctp >0 wano finflucaocal in acic=ov hcnco týat dF 
In what It io fcw cciv=c, Thia ic perfootly valid P=Ovldod OnO d0100 r. Ot 
cxc1=kz; 9 oao ror t1io oLhoare as is usually dorw. Litbor th= DOCIA1 IDCLOIICO 
OUA eivo up all pz*4on-co to axalyaina propositiorm Of this sort by ito 
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mothod or it mat =opt then ca mccientific prlcitivo statemonta* It 
cay not havo It both waya, 
i, =m vuat wu tom caids it io clear that cocial ccicneop if it Lo to 
rmke =lcmtirlo judj2=tc; in tha traditiwal vn: rt =t Ixop tha Azi= of 
Conatnwtability unwallieds. yot this in In tha naturo or cocial colewo 
imDoscibloo aanoo in Itcalf p=t of the cubjoct cattor with wblch it 
dcaloo it in at caco tal U-na obwat and talkina, ulthin ID*cioty,, 110= 
not or4 a-ro tho 1=, -. caLtions It GG-r-0--to conUtio=q by that GOOLety but 
alt; o tto; r condLtion vocLoty itoolf * It a voiantist conzcio=4 Mkoo a 
thooratical jatata=tp th= 1=*diatoly that otatc=, t JU rzrt of tho 
aocletY in which ho -1i'mr- C: ld 
it =, 7 %, *Cll bo that LO W= haVo to treat 
Wat atatc=nt az an oboarvation on a tuturo o=aai=. (r=hapa e. 0 
expootationa lod w., qp l=rc= a in Croat l3ritoln 1969.71 =0 tho =Gult of 
trada unionicto loarninj about r6al irccmor. 1) It Deozat tlm=foroo voj: zr 
artificial to imporm a r-oparation of contc=co on tho banis of a Uncle 
I=pcrtyl Er. lys wrwthcr it LO or is not 61=t CC4=truotes Tllia ifj VO 
ospecially vh= othor moro cloar cut criteria =a Uvailablo, f= j=t&=Qj, 
tho caucallmn-cauaal dictinction, Dut It cicionco lim to bo about that 
which is beyond Uw acientict and C; Lvan tho DcLontlat Is in tho cituation 
doccribod rAo loncor can the AxLom of Conatruatability bo hold uith cacplato 
Wthe Instead awther cort of pxoccca of cantoaca fo=atiou cay noed U) 
ba c. =vica,, -, md which will tzLo into azcount thia hazincano 
In thia context boat-. 11 !: ý7at= Alto=tion wA Cbcarver Alto. =tion lead 
us to arcuo tho follovirz*7 Lat uo azw=o that cocloty In chariCinj rateadilyj 
r1da ne,,, vw that our tciontict in alco ch=cinco curpoca now that our 
cciontlat vichou to finj tho Icau 0' of inflation# in tho uhich invoctiGm- 
tions ho recosmicau Umt he c= only find nococcary conditiow for a cwwo 
in tho beat b== =xmore Be M)pocoa to uso tho hypoths6ioo-doduotive 
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cothod. no thuc wichas aimply to &. ow a unifo=ity botwean InflatiOn and 
tho occu=onco of oc=o othaar wxiablo ovar timoo Dow If in thia exporl=nt 
lio onvicazan himaolf a3 a stationary ayctom watchin. - cuoccoding events in 
a cbzzj, -i: nC ona then it =. V woll bo that u1noo ho relica upon tho chan, -Lq-, 
u, yztc= to 1; ivo hi= his idou of wlec, 013010n ho will not Got Vw coquonco ia 
ti= correct, Thin lo bcc=o the auccocalon ho observoo mV. woll bo the 
=c.. at of =ccecdinZ altozzatLona in his own viowloint and not in the point 
at viowe n& =y biy vicwinL-, Ue tar: object In a grjvt= that in ch=Zinv 
tho viow of which Civcn him an ImproacionAliat tho objoct hau cbanced wheroan 
in fact ble w; v of rc; vO=ntlna* tho view has chan,, -. od* We Conoludog thero. 
forug that boazzwe of thin effoot ha =y not even bo ablo to nacertain 
priority am"laut eventue 
I; ov thia wo ro, -=e an uniocirablo - lv. =o wo aou3, d cook to find a 
mcano by which %rctc= a-ad Obaecver Altc=tions etv built explicitly, into 
the t1woroza of Cocial voicnese Quito obviouall, wo ucually &am= that 
both the obourver mid tLo ob==vcd clzmcv at tho ca- Pwo and In tho c=o 
way avor timo and howo UO C= hold With Kant that tho idea of u=coccion 
i: s vital to cocnitiono lbdavort grac. "I = UG=4ption JLO 9=4A vithout CZW 
Jun Ufleation whatcoanre It would coem that tho followimT ray woll imova 
=--a ju3tifiablee 14t Ua cay that wo Invo obtain d the probability of 
qtl of boina boinj- truo by ctaticUcal amlyzins 
p (-,,, t, i qtfl) 4, -, IC 
Nov tim hieaor tl. Ue 1=, brbility tilo more lit31. v va a. -o to bollevu lt lwneo 
tho w--o unliLoly va ara to Luko ulzilar aucc--tio-. zi Li prüncoly Ulo jua 
czrm: c aa wa ýud tha U=te Tbc r. = iß trua of lov pzobabUity valtwo 
. vor be'a IAt ua eU1 t. lw probabillty of obeorvor alt-, =tlon D., Cloarly 
23 u1U ba lo-do. -t whcm thoro 
D=f( lo-S - 
(--tt 
) ykt, ) 1) 
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la neither a atrong, probability for or aZainst. cic-&XLV tb= Ifs 
c< 
our tezporal relation Is unlikely to bo w=n,: * 01noo thia depends upon tho 
VauO or fl, Ow C: uph for all vuluaa or f &2 a ld=owe veal= ouch that 
Cý= 13 la alTcoximatoly as followas 
a 
elf to 
f 
U(I-TTIF, 
-1 
Ac c=, h thin cq7i%tian La tho bo=, Iax,, l of pc=Ic2ibio altc-. -ction, 
the left of the curvea inlicate morc po=icalblc a. -cac, Th= III 
Amau to 
In 
batter than Z' U., lich In butter th= -L Only if we are in sector 
C= wo my that C4 >B r= the abova a Wmplo chamoterioation 
of tho Area of Pc=1valblo AlViration Cýwuld ba poor4blos 
lt WO Icedc Ilt $V aa r. voidit tut 18 a44G4 rubjQctlvulj-9 to our 
Wýý mkoct wo = coo that tlw condi". "ad Or awe, Woo m 
en inal"tion or ubethrr wa bolieve t-%O view or t. 140 worlde With iwtLch wo 
bavo analy"A tba data# is a reazotu): 41a ano to hold. Law tIAtj co=opt in 
of Orcat importanco in coonazzica ubcra c mall in aseu=ptiona eivo 
rice to c=t dir4=1kccies Lu anýalyvla* 
10 It in cle&x tLat only Invothr 
an (x > 13 c= wo ta7 tho Äxiom or Conztruatabillty. in not L=elo=tb 
r, c. -4oog wo r. V hold cur tz--, Utional vlew or coonomica vithin thoca 1tUtet 
r-otice that tho liails aro cot not by arV objcativaly giv= factora but by 
tho vaue for Off vhich ia oubj9otively aValuatedo In a Donso off ic an 
Indicati= of our balict in tho rol0v=cc of tho umaoCy betwen the 
caentiric rroccdu=c caopted ana tho ob., orver/obsomd rolntion* Ile=) 
Oft = ba callod tho Ixaloar raotor. 
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Bow it in clear that the Area of Pormiusible Altc=tim in nasociated 
wiWi lov Analory ractor and low positivo prob&bLlitioo* Ilonco it Gooma 
re-nonable to accort that in our Qualvuis WO ChOuld Att=Pt tO COt 
m-4trainta on thic p=coca. Lot ua ev a p=bability of leca than 0-7 
la JLntolc=blo. Givon that coast=int and o= A=Ioa ftetor wo can computo 
tho diffo==o s 
loc- 131 
vo wouIC th4n bo ablo to &. ooac botioan typothoac: 3 on thia bacia. 
It ==. bo -. 1ccalleds Lwd--Yod-., o that trjzh onalyajo icl uralul Dxa, 7 if vo 
can txuly roZzed our =riablo3 an varir-bloll '. 110. -0 a=g broaUy upoakina,, 
two coucoptio= or a variabla, lirst (ý= rkv micoivo of it an IL ru=mry 
. Cwtoni= i =10= s., Lc; of a I=Ocor,,. -, * Gbvio=3,7@ this in guz"jDus 
t4) I., rl Ih 
COWO, Pt f4*3 W311 W't'% tho ýL-JLStOtCkli= CC=CPt Of ea=aUV in that it " 
a c=cration/cor. -uptio-a c, *mle. lCocona,, wo caa so* it "a zynthoals of 
pointuo A V=izblo lu nw-an not no to=thlný; cmiti=uuly variablo 
but oxhibitir, -, diff==t wauca at difrorunt U=z uhich cra diacrotoo n4w 
e=Cos botweau valucs gLr* thoa coca as attainable b7 a p=coou of contimious 
chanzoe ObvLoaaVe Otatictioa in c-aptCalo of pexrlorAiu. ý, - the latter but not 
or dcG=ib1n,: ", tho fo=-Cr. wwopt in3ofar au it coaro. -. Qu to W=b a Cyntheciso 
Ez=ag It zaj uoll bo t1ut atatistiml azalycia dopundiuj, a* it dooop on 
tLo gizidinC or correc; oudusiour.. botwomi Iracts and Itboo: 70 Lu %=ultcOle 
for tho LuvactiCati= OZ C-sal I Vs 
-'a to coa3piru# I thiLk# to ra: it i: =vo doubto ort our All tho abovo tcný 
tbilitl tO iLvvatiCAQ C: 111'ýal I ty bg tha trcAitioma m=* Low thia ia 
or ruWamntal icpoezzoo far war jxumit pwpoaca, Vo ara facod with a 
choLaa betwoom uinco aithor wo invootiLuto cociety as we hava 
until nowg or wo look at cocioty in tho liCht. of altoratiou and koop our 
CorxoPt or cawalLty. This choice al=ld bo opeu to tout and it ahould 
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ba alliod to our Amlo&y TUotoro "the bikhcr tba Analomr Iluctorg tho nearer 
to 0.5 in thun lot us sceart that it (3 Zý! - &L 
th= wo chould uze an cnalyuia 1,14011 t-l-kel, alto=tiau into &=Unto If WO 
=0 In *U= Area of ar, -Luulblo Altaration tlmxnt GO wo have outlizod above# 
latatistical --vaulto are justiflubloo 
ja tj-Aoue circa=tancest then# we ra3r be able to charactarlso a caucal 
'18tical Critaria wbow derivation my Gont=u aocordin,, r to very atriot stat. 
ba buzod upoa tho fororunnina. discussion* At firut, It cooma tint t. ýwra 
C. -Ltoria muld not bo vory dIfrmnt frOM tho ocnatant conjunction cxitorion 
]put forth by IW and dlzcu-=wd in Cb-apter 4* Vu uhouldl howevcrp point 
cut that this criterion is imimraj, a I=oV for a Laro c=plox r=coug %dach, roz! 
that 
want of botter StatIctical. theOZ7# 10 ar-Allyced in thin way* A corrolation 
is 1,0 for all tim in not causality but it is tho cray lart of cau. -ulity 
Mdch c= bo =azured in the rzownt etate or ImouledCa. T'creovorp ouch a 
constant conjunction iv not tho Iriont primitivol ido. * uo can havo of 
cau=lity end vo It rmy well bo that doductiona from tho rroxy my load to 
difro=nt and loon *=; ýirJLCAIIY rolc=t conolucionn than doductions from tho 
ideas that havo boon expwxldod a! >ov3* "'Ibia wo Chall attompt to indizato 
Ln fonw-linc cllaptOrue 
Th oonoluaion wo note that Crounda for supposin, -, that tho so-callod 
==2, ytIc/w. mthotio dintLnotion In irralavant in raq dicoucoion of c==lity 
havo be= riv=o Lo doubt criticiwA *m bo =ulo of th* abovo ar, -=ut 
whoao importm-tco will only bo da=nstratod by mro work on tho licaa of tho 
&ý, Ova. Cmicality ia at onco wialytic and Mthotiot lbr = extoa4ion of 
tbla areu=nt into cow p=blo= in tho ', Lbcox7 of Acti= wo abaU DOv 930VOoi 
MAPTER BlIM 
On rroodoa and its Holation to Causality 
W-a now boZin tho task of dem=tratina that tho theory of caumlity 
cot out above# albeit imperfects c= fo. -ý, the foundation to a colution of 
the ; xobloz that we ponod in Chapter Throe* At the came time it lu hopod 
that the ir-porta=* of this thaory viU be indleated.. 
14t un defino froadomg wgmtLvclyg &a tha abco=o of C. cceral lawa 
whLch detarx4no a porconla behaviLour, Tho dLocussion of froodoal thong, 
booa=a a discucalong, in ellcoacoi or tho so-caUod =Lnd/bodX problame 
I 
Each a dlecuncion runn as follovs. A detc=iniat vUl arcuo it in tho 
world that conditiona poo; ao to docire, reacong noto atoo In certain wayu. 
&a truch all hu--an bahaviour in explicable in torma of Conoral lava without 
jr rofaronc* to a 'hoat in tho =LohjnOI. 
2 Micmac the hu=n effiewy view 
will arGuo that == can ba na uz=vod zover of the world of whLcii ho ia 
part*3 
It rust bo notod that mi chall not la tWLa Ch*ptorp nor alcowhcrep 
cxn. mfn the P=blom of Cod an an u=vod movor of himn acantc* Instoad 
WO shall cuppozo that no Cod (or liko aý, vncy) exists and examino tho 
C=O. r-'4 ch=ucterlctica of froadoz ascuminZ; We to be so* Our 
Juztificatlon for thin procoduv liculn our finailic, that# It' ECOI=icct 
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no cuch absolute affecto the behaviour of economic aGenta (noo Chaptar 2). 
If# howoverg further rosearoh into this matter waro to discover that Como 
absolute ia a central concept to Zconomloa then tho followind ana. 4uis 
must bo draatically =dified accordinglye 
Givan tho aboves we characterice the two ca. -po bys 
(a) I)Gto=fnlstl 11b M= eonsciouay will chanc-'at in CI=LGLZIG 
or ban cbanced tho world ho fahabitutl and 
Mman officacYl 'At least Ono =n h= altored conzolouzly 
tho courso of world eventaft 
J: aithar of tho towts etatod abovo a-ro w=optiblo to empirical tout 
ex byjpotlxooai,, The dote=LaLst view ban two objections, Fir2to an 
statedo all =oa rust be ex=inod before uo c= clalm to chow support for 
the stat=ant in the data* It raty bo art-, ued that one ray uce s=plinj 
tachniquea to Got aTcr the problem of zorAitoriag, na infinite cat of dato, 
(aince it in postulatod, p_o =an ban ever acted an an un=vod cover) but the 
aecond obJection re=Snao 'Tter* in to way vo can abow that chw2Con which 
have baca obsorvad in part of tho uorld can bo caid not to have occurred 
if =a did not exist In th4t iborldo le far an wo Lmowl tharo lo no toot 
Involvina the krinciple of 13. UnInation uhich can bo perforaed on data which 
it In inpossiblo for a human observer to collect, 11W hu=n efficacy view 
shares tho latter objection uLth tho dater--foist, together uith the 
difficulty of toutInt: for whether a certain stato of affaira In conacioualy 
brought about or not4o 
Ginoo wo havo fo=d that thous parta of tha datorminlat czg buman 
offleacy views which appoar to bo tootablo lwwthecoo cza not in pri=ipla 
toatc. blog we bavo to recort to tho uce of ar,,, uwnt to docido the cattaro 
Tba himan ofric=y viov my uphold that Lf a parcon bolievea he chark-. va 
Vw wcrld,, then ho nuat be fros to do cog vhLIct a deterziniat Zuut MW 
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that that belief is dotezzined by a coneral. low aLnco It is Part of tho 
world* Yet this anewor itcolf =at involvo a form of conzCLOUM 839 
Tl=n vo am im=diatoly faced with tho question of whother it is posciblo 
to for=lato jud, - L,. anta without 
that formation beina Govermed by Conaral, 
Imm of bohaviour, An altermtivo for=lation of thin mie; ht bet 
C-11; it true that. 7 #. .. aven if =n am not ffto, they 
ca=t holp behavinj as If tbv woro. " OW-18 P- 79) L'2.7 
it in in tbis veLa that the whole queation will be OSMUID do 
., 
LeezzinrAy thcn tho whole question aan; -iot be settled bv uro=nt or by 
OsVirical in"OtIGMUOU and to It Is often considered that froodom be 
treated an a ; cimitive torm and ita. exLatence or non-oxistonco, &a an 
usz-ortlone But this solution In hardly suitable. it Ju I-portant for 
us &a acientista to know what we aam man can and cannot do, In ocionce 
it is clearly impoariblo for thin quoution to be invoutilptod, Civon the 
n, bovo auc=ptiona* 11onoo m different approach in called for,, 
jAt us ey-timin the dotorminLatio, notion in more dotaile It has boon 
---r-viriced &at 
wavan Uw viev that ultimately all the principlan of 
behaviour will be roducad to law-liko pIrlsical 
ralationahipa between a fev aLcplo variabloo *o# 
the rolationalhipa which aro app=atly coat catiofyinj 
uv thone which coca to us froa ph7cioal mcchanicoe" 
(do Charms Fo 33) 
nonco, we W look u; cm a dotc=Infutio notion of can zu ccoir4T = as Part 
I 
and Parcel of a closed cycitam. As auch he Can have no Poccibility Of 
belxk-, the unmovad cover. All behaviour of the syntom can be explained 
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In tc=a of these zvlationchipoi, If frecdca la Wined CLS the impocal- 
bility of Luch an oxplanatlon then clearly It la sbcant by bypotheccuo 
It 18 aluo abeent of noceeuit: re Zbr froeftm to axict we =at Chow 
not only that the abovemontionod explm=tlon dooo not exict but caco 
that It camoto The atatoA=ts 
Ithore ic no CZPLWlatlL= ponsible in tar= of a 
cloced cyst= of Lwal 
z=t always be true* I; ov we havo soon that In colenco tbo'correspondonce 
between abaervatioca =d theoretical accertiona in of nocoocity disturbed 
by both cyrt= and observer alteratlon* Thus It =at bo true that thora 
Waertain torta of behaviour that are not explicable by a clocod eystam 
cj= c, 7cto= cro cone=lly oponed as expLanation proccedas Howavcro 
thin does not rule out tho possibility of ou-- hittinS an the requirod 
explanation* Bacni-O cuch an explanation zkV be found we can never chow 
that tho aboyo statement In alwaya true, Trm freedom In thin cenno In 
totall. y acont froz anj explw=tion in to=a of law-like rolaticmchipse 
r. ov what or froadom Itcolfj, %, '. JL=o we havo defined Pracdom albeit 
tontativelY aul 
tho aboence of conc=a Inwo which dotornino a porconla behaviour@ 
wo =at concludo that, no explar-ationa of a porconla b0haviour in torv= 
of lall-lika rolationshipa am accopts-blo If wo cuppoce that pervon to bo 
stooe In thia circu=tance wo cRnn t ozplxLLn tho difforanco botwoon 
bahaviour that 19 observad and the rolovanco (or sizairicanco) of bohaviour-4 
al laua in the expl. -nation or thio bohavlour b; r rocA=zo to tho poulting 
of a fro* aComto T)w positinj; of sL froo azent rracludes our uco of 
law-like oxplaaitions of that aLmntla behavlourp I%vcdom then# is not 
juat tho dol: reo of Indatc=inicz with iihich a 3AMP-M'C atatc=nt ic 
sacerted for if It wQro# ono could corrolats froo will with a dustb1n 
vurLAbIO "hoso vuluo could ba calculatod acoordin,, -, to atstLatical lawile 
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In =h a eaze froadoca Is cup; *ao4 to bo doto=iced by cow k1nd of law 
just as indotarmmini= rzy bo. llbuao whilat indotmiluiem ray bahave 
accordin, -, to lau%. liL-a ralatiorxhipsg froedma dooo notp by dafinitiono and 
to tho two chould not bo oquatede 
I boliova it follova tlzt wo rrast a. va up all notion of gancralisinj 
about bu=m bohaviour if one in prolx=d to actopt tho conco; t of froodom 
dofimod abovo* Itidsod it coA=s that th-0 vOrf AOt of doccribinC behaviour 
in not fro*17 domo COiso6 we cuat oboy cortain tonventions to r. "ko our 
do. 1criptim intelliZible it appearc that it in not ulthout the law-like 
rolationthly swatlon d aboves 
1: ot onlY 4000 frGOd0M 0000 im; *Dziblo but alco it comw complato 
datc=inlca is cavo im; or, 3Lbloo It haa boon chovu by CZdol that for a. 
cloned agate= to be cooploto it =at bo inconclatentp 7bus it follows 
If we are to inaint upon a com; aoto explanation, 
4 
of behaviour from our 
vygtez uo can t obtain it* Mra fermally# aLnco expla=tion inplico 
conzittoacy and vines the law-M-o otato=nta contained La our a7atoz =at 
explain abcervod behaviourp crach that all the propocitiona of all tho 
atateconto are barns out In the datag it follow that vines ooze or the 
atat=onto c==t bo cowicUntly doducodg tho ovat= carmot bo cauplotoly 
bo--no out In bahaviour. Ao cuchs it la not a cozploto explanation of 
behaviour* It in an ar&=ent auoh az thin that loado Qoorj=LOtG to 
concludo vith rebtal 
*7&bo froo-will U# th=torol froo butp a$ it io not 
cent per cent hmo. " (P*57)5 
)'xvm thic it followa that tho Vill ic Undote=Lnod by the I-Awo WLLLCIL 
Cove= tho boh4viour of thin,; a to a Creator or los;. gcr doZrooo TO tho 
OxtGut that tho vill ic co Govc=odg, howevort it in 1, Wl= to any body 
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that is part of tho vorldi, Novp provided wo c= roZard tho body ac a* 
covernedo we can sac that V. o will is ceparated froz tho body beamce it 
dooo not ob(w tho lawa that a body doeso It La ito frood= 1-tich providol 
9L critarion by whLch tho will ia r. *Pa=tod P= tha body or whLch It la pm 
Tat to assort this cziterion ic not to im, -ay that tharo it, a cop=tic 
botwoon tho mind (or uIllp or coul) and the body* Only if it In aaw=ad 
that tho body Ju aubjeot to law-like rclationthipa Vill tho ao; aratloa ba 
JL=pliod. ttwa, -; h thia Is r. 0'1'0 exPliCitlY atat(4 in tho atatcocmt abovo of 
our criterion# I balieva it to ba, Ctmerally accoptod. nozool it goems to 
fonow that in follovina I: ohta ve cust c"opt tho diatination betwaca mind 
=d body. (Indeed it cay ba aruuad that any roasoning on the queation of 
personal froadoz defined &a tha absic=a of any law-lUo ralationshipa timt 
dote=' behaviour iv but an illustration of th-a co-callod mind/body 
; roblva. ) 
Tua body then haa a opatLal context* Ita larts and thair intc. "-- 
rolationaMpa c= be lnwcti£gtea bl czW=g lx>; lioa =O cubjgot to 
=ch=Ical laweg lUndav on the c>thor b=dv wo not in op=, 00 Thoir 
, 6. Orkin,; a are not cacLly analycablo by awjono nor aro they subject to 
r, och"Vaca lw"S Yor our purpoccag It la ioportant to realica Uat ouch 
a dichotozy ascorta that uldlat tho body (or thinCa) aro CUbJCct to cauto 
nad offecto tho cind (or tho win) la notl alace If it war@ tho dichotozy 
would G=001Y hold Up AD docCribad abova. As it atwidup tho doctrino 
aaea a pcroon twa akin to IL Clock that Contaiag a do=a which by Ower 
wilfulmou Causes tho clool; to bohavo in an =pradictabla way. Tho mind 
Uon Ifillo Uio caps betwoea obcozvod behaviour and en twoortud law-IM) 
dixpl ftrAtion. C=h cL4 Idoa has boon critielcod an followas 
419 has cLrGuad that to upeak of the split botween mind wA body In 
tho abovo moutiouod- tc=o ic to co=Lt a catelpry clatakso A catecory 
r-LctaLO in casontially tho azaripUon of a co=opt to bo equivcaent U) a 
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typo of thinj to whLr-h It ia not lo,, -icany equivalent# It in akin to 
the concopt of Tho Ava=, Co Taxpayor (to uz, 5 ,, trlmj8 amloa)6 of uhich 
I 'Frod Blo Z-Za r. V be a ropl1cae Mu wifo W woll, hate# love (or whatevor) 
Emd Moz5a but cho ca=t do any of thato thinZv to '&"to JLveraro T=Mero 
if zbo vc: v t* atato 13cr lova for VW Averaco Taxpayor, one woulil look 
in vain for this porcone It ic thO 8=0 for the down In the clock. 
We look in vain for this dozon actima In -tho mu" 
tn, --. n_o as the clock 
Itcolf for in doina 00 wO ArO =Lki323 CL cateCOrY Zietaks similar to thfi6t 
mda by Itra Dloxv. JUnd arA body aro of differont loZLeal t7paim. It 
I 
follows that we abould atuart that the mind exists in qujLte & difforgnt 
"aw from that ln which tho body la caid to. 
Zma we concludes 
"An the las-an Wy 10 a c=plax orZ=Lcod ualtp a* the 
=at be v=thcr complex orCmaLcod unit, 
thouch Ono =do of a different cort of atuff and wLth 
a Uffercut sort of atruoturo.. " (41a P*20)7 
Yet this Or-olutloal doon not help to anwo r the quoutLon with which 
ve tutzted thic eaquLz7l na IYs, In it true that even if r-on arc not free, 
they Cannot help bohcWLng &a if thG7 were? Thin atato of affalra in 
bac=o RY1018 &rt-, t=nt dsnLea that tho quest. Lon of peraqual froodon c= 
be posed in mind/body ter. -. a* It the mind in a different thin- from the 
body then uliotlwr or not it in not mibjoat to law-liko axplanation haa 
nothins to do vith ita relationship vith tha bo4y. rlbo loolutionIg 
thoroforol chargma it into two capamto quectioacl 
'what io lhu behaviour? # 
and $in it c=patiblo with that Ox; Qctod from a free a, -, *atV 
X0 doubt 2_4t bohavicur can be construad 40 emanatinS f"om & frOD 4COnt s, 
yet an ouch we have not faced tho basio quoCtLon which was tO fLIad 
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reaz=a for or azaimt tho propoeltions 
lavan if =an are got ftoov they ammot holp behaving 
as If thc7 wOrOol 
In an. Tdor to Ayle'a colution can at be2t j; ivo us a noccusary condition 
for tbir. to be borno out in tho facts wa can oboarvae Sinco it in 
equally likely that a date-4n4st anzwor can aloo be concocted wo ara no 
IVrther fordarde 
Vo th= havo to rosort tO An exPirical investUution which will be 
incon4lusivee If w* find that the a3sertion of a ftee agent io bo=o 
out by the facto to a Groater d*Cme than tho detcriWat thooryl one 
c= e"LIZ arg= that thin in datc=ined by tho eavLronmont In which tho 
test took placoo In ordar to accoso thO Valuo of thig aro=ntp it in 
asuential not to azzort that this vlow too Is dotoralmd (aince thin =Oro], v 
lendo oup; *rt to dste=lnim) but tO iuveati&uto the rulati=zhip botwoon 
tout rocUts wd tho caviromments It Lo paradoxlcal to notop howevarg 
that ouch an InvoctlCmUou c= never find cuoh & rolationcup, yur if it 
ju not thoro it will not bo founa and it it ing it will morely cupport the 
original bypoUwain in favour or a Ofroo u,, mutl thcory. Thera uppeara to 
be no way in which we can douiLa a toot for the bypothociss 
$thin bypothosis in biazodt 
that can bo co=oivede 4.1914 ArZum=tp thong loada un to tho cow1union 
that if wo C= Got up the problem of fracdoia in a tostabla far. 11ion Jt 
canaot be tocitodi, 
J. u altcz=tivo arT=rcbgthouah connootodg to tho dissolution of tho 
problea Is to acruert that a porcon cay woll bolieve he is bohavin, -, ftooly 
in a situation whan an obccryar wn clmwly indicato certain lawn to uhLeh 
hic behaviour conro=go lionce it in cozimon in economica to accort 3. wda 
About the bahaviour of freo agents In tho eco=io cyatez* The miWbody 
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probloa then bacomoo aimply a atat"m nt of tho point of viev of the obcor- 
Ver Or tha acente If Ono U an agontp on* balicyou oaccelf to be frc. 09 
uharoaa if one la ca observer one soon pw; lo on the AVara, -, o 43 not froot 
a 
r't-2t'Dd tt, =# WO 00=it A catOCOrY mictakO Of Vw Avero. Lv Taxpayor kLnd* 
But C=tod thlo colution wo find it ban aw rollovLnj tbartcoaingo, 
In obocrvin, -, rocistjr an observar =at alao be part of that rocioty,, 
"&Us in pcLrtiL-xatLrly to of an Economio scientist@ who WY I=vo to dovoto 
a cienificant proportion of tho reavurcea of tho econo. V ho in atudýriza 
to Vo study of that oconoclo Bonce in the cazo of o, larCo rQuearch 
project Uo cclentiat 92Lat act &a an 9, -, =t within the economic cyatom, 
Dow this coann that JLn invootiCatInC the eystez the ociontist cLIro charlCon 
tho system in procivoly tho ca- =annor as tho aCento ho is atudyina 
CIULZIGGS 1to boroovers if the coneralltutiono which the acientict uacovern 
aro not core or loza part of tho will of tl., w aCento of which t1wy are 
thout then o. collection of froo aConto will continuously refuto thono 
Conoralisationo unloan it uzon then in tho construction of notionue 
It would olco caen that to disLolve tho r=b1cm bý recaarce to the 
enalo, -. r betvc= acLenco and mota-atatemsatas doon mt work bec=o 
sciontifio g; tat=cntj3 aro not Mcipol, % Wxrorod in tho data an mata- 
atate=nta aro in thcLr primary IrApu. -aq eciantific stato=nto am 
linl: ed to tha data by corroopondc=o rulea whicis do not nacesaarily load 
to tho conatr=to em; aoyodg Ilat. -Y-atatc=nto cuat hava thin nocosuary 
link which in cacantlzil ir arZu--=tu within vay a lor. La mn bo pneivaly 
4a roMccmted In 
Tho tUrd Und of loolutiont in to tQo the r=bl= Ln t1w o=o sort 
Of tOr. ZG aG thO COCO-'Id- It ic difforcut in the conzo that fivcdo'2 U 
cocu az ocs=tlcLl to dote-. mino lzw3 of ballumvioure ucually it ig MG=t 
In ter. -2 of = 4=10are Cup; oce a pcrron ic cxroatod for a crildnal 
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affonce and is c-ent to trial, Tho Court procoedinp aro donivaod so 
that only tho facto of tho mes are uced to judgo the j; uIlt or otherwinO 
Of tho Person* Me attitUdO29 bolietal Int=jaiona,, atc, am conciderod, 
1=010vant to t1w conduct of hic oazoe All that is noodod La a doolcion 
of whethor cr not in fact a law has boon tmascmasod, Lot us cuppose 
all the facto boarinj on this decicion =a fOu=1 and P=Gontod. It 18 
.V possible thon to chow cl=ply 
by racource to, Zýjota thc, fact that a 2v 
waa or was not tranacroczed*9 
1: <)w it Jo arowd aci=os c=aot be aimply thin uhcn hirmn boinCo =a 
atudied* * Z00=00 theY AWO not Imalmate objecto It io Ukportant to 
realias that thaLr wntal Stat*2 have an important bearing on thoir 
behaviour* Us UV to Wcept tl= the demon in tho clock but if A; m cocW 
aLentLetsdavolopei 
No 9*a quality of m1n4 that will halp tbea to une 
infox=tion and to davelop raAW4 in order to aohlnv 
lucid cu=ationo of wbat Ic Coinj on in tho world and 
of what =. V ba happonlik; within tbs=; olvaaq" 
(6sright-4"Ina Poll) 
it in poozibla for him to knov bow the d=on acts in v=ioua circu=ta=oa. 
III= thau'-A Introapoction ard empathy tho cooial ecientist can for=Aato 
2mo-liko stat=onts about Ir-cm boinCo in Conerale It Is throucu our 
findina out core about the c1nd that the dichotocq botwoon mind and body 
c= be rocovede The dczoý c= be atudied but by dirroront rowin 11rom 
that of the clockg so that Ito behaviour in rolation to the clock can be 
doccribed vh1ch vUl enable law-lika otatezanto to be mdo of tho mind/ 
body complex., 
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Sach a viov in a tbcrcuZh-, t-. oinC dcnlal of doter-mini am for it pro- 
rapposou tho existence of a fros will. Va =yg howaverg aripo that tho 
knowledZ-o Uat can ba aasped of thin domon in doto=Lnod by tho eaviron=nt 
in which tho acientint workno Indeed his voz7 concapt of introupectitmý 
r. V, be a cc=equanco or como childhood disautor or whatever* 
r, oreavart if wo as3ert that cimply by tho p: Lay of tho lg== intolloct 
vo c= overcozo the dIftioultiao wooolatea vith tbO CLLWbody problem 
wo bava what appearn to ba an i=n=1atcncjy. '&to imt*1100to, It ic suppoccd 
le free of dote=LaLng l"ve Yet It oust ba thatg Given other faculties 
of tho cind aro dats=fn d OY cavirO=Dntal Gnd Othcr factors, an 
"ARZatiOn 0ZLOtO for WbY thO Intellect ia E2ver co data=imode such 
&a onlamation se=a to be ai=ilar to & LullLkg Oxpl=ation, It would 
41"Z that t! 'La TiOw GzGUMOO the Intellect to bo dataraIned by a law. -lika 
rolatLonship ix) bo rreeo It In at 0=0 free " not froe, 
If# bowmarl ve dexV that tho freedoz of tho intolloct ic not an 
c=ptlon a==. -, St tho =India facultioi ve havo rot=wd to thD ugrortion 
of tho down in tho clocke lbr If the mL: 24 la widato=ln d in this way$ 
then mo =cUnt Of =PatkW or introspection can find out Ito natura, Wo 
chal I &Iwaya by virtue of the fact that It Iia not L-ovaraod by laws have 
our domoa Insids our clocko 
Th4 throe arcu=nta for tho dLasolution of tho problom atatod abovo 
are not aaUctactorye it rc-. 4iac uwartaLu wlwthor our origiml 
quaction mot be a=vcirad affl=Uvaly or not* Tlwro cocca to be one 
catornativo colutloa to tho culý-do-cao wo havo ax, -ucd intoo It ic our 
bolief that tho whole debato is a non-dobate not bodauso eithor viow ic 
true or false nor that the dobato dooo not exist but that# &a cuoh# 'Wo 
debate lo lj=; ablo of a colution which would ioply the axLatance of the 
dabatc. 
I%Vcdon bac bcou dalined above ac the utato Ln Which a mn Cau Ch"Ce 
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part of tho wrld in uhich he exintoo A poxTon =i. -tp tharof=oo be 
conceived as beinj ablo to not to soze extcnt an cn ur=oved cover In at 
leaut part of the world* Es ==t uIr-o ba rolativaly 1==no ftom irj-- 
nuen. -ca c==tinj from tho world of which ho 13 a part. A porson La 
froo Imorar u3 ho can vatcr tho world not in respo=o to an Influc=9 
I'v= outride his Wroon but as a =cult of Innu=ac totally bolonzing, 
and scticý, - frw uitbin bi-. rolf* Tbla =at bo oither believed or obcorvod,, 
In all casev thist rcuolven Itualf, 1nto a 81MAO eazaitio=l rolatiorsup 
botvo= a cubact cX a stato docariptIon rin-I tho ctatD doc=iption itcelf, 
Or. Iz othor wordsp a percon = OnI7 ba conecived &S givu in tho got= 
t1lat, thO gli"8: 301'e Cýr 4 CAVOa OtatO vIthla hiM In followod C=zally by cm 
ability to altor tho stata doscription of jealob ha is, p, =t,, 
Gtated in thic WaYv howavarp it in tLutolomuae For a porcon to 
a 
experience thinJ ncv is tO ChWV-v thO GtatO '40WXLPtion of whLCh ho 
in P=t 0 Wt, vince wo hava atated a caustal rolation, it follows that 
tho concept of ftaodo= montionod abava la couditionad by tha Idoz of 
c-micallty va bold* 
If we bold a differtmt view of caunality froz that Impliod bjy the 
above di=uzaion on froadoalo (as wo mat if our cxiticitza hold) then our 
co=o; t or froado-2 too mot be difforazt, Inateadq thon# of scoing 
froadom in tc=o of an unmoved movar at the bocLnainj, of & caurml coquence 
it too= =: b rArO n'n--'A=QntC1 to CrL%* that froodom in the Weept=C0 of 
Vw Ixinci; lo of ca=tion by the Accut coucc=cds It haz boon pointod 
out to zo that this ldca le identical with that of Z=troo (I; o doubt 
parallola will also bo found botwoen hia 10ccAmo-intantion-act-"" and 
our form, Intion of the nature of actione) Vow thLa ic derived from a 
porson lntuitizk-, hi=olf in to=a of tho world, Ifq an we are pooLtInGs 
a porcon c= only concolvo of froodoz in tozma of the principle Or 
ca=tlon azd ho cuffera no illuziona about hin place in the vx)rldg thou 
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it if; clear he cannot WU a concopt of froodoo th, -%t is consistant with a 
cCncI0Pt Of ciauzallV tl=t is ct Variarxe with oar azc=ption of a porson 
boine an obcerver of other oboorvmvo Vi=o ve found othar thoorlea or 
c==Uty c%=pact In this rappootp wo ==t concludo that it is Imppmprinto 
to hold tho oo=o; t of frec&= that Is coaclotont with thocoo It is$ 
tLo=roroq nccozaz:: y to antlyco wbat f: roodom can moan in torms of tho 
pri=iplo of c==tjon wo havo cx; c=dcd azlovoo 
Wo havo arowd froodwa IG tho weeptam-co of tho principle of cal, zntions ý 
It In Laporativo that wo tr7 to =kO our roamns tor thin moro explicit, 
A pazuon in ; orccivirw, tho world m-akea uso of the 1=.,. ua,,,. o ho b= loarn d 
to barociato tha po=ivod ro; =uo=tatjOxW with roalLty,, In loaraLn., thin 
laný; mao ba, axperlimto undor tho asa=2tion that ho In froo to porfo= 
Duch expoxiZonts an ho C*03 fit* It In the rocults of thege qz; QrjO=ta 
that aaa-ýle a atato doacription to bo built up* But bocat, * thay oxo 
exparicanta thqj-cm=t a=. i-%r quoatlo= liko lio a perton Indoed froo to 
lc= in thin vay? '* Cur pcrmn learaing thin parcoption Ln%m. =Co 
clearly ca=t alro find out It vh4t ho pa=a1voz In $reality# but ho 
Procoada 42 if It mara" It io tug Panc! '=t for exporinont that leadat 
I ballcvog can to tha notions of frcodom and oauzalit, 7 Vmt vo hava 
exproaWdo Si=o ccicality itoolf is t1v zvault of an exporizont na In 
frocdozq tho aro=oato In favour or cria cmt rent upon tho va- Principlao 
ca that of tho othore It follows that not oaly la It im; *rt=t to only 
excociate w-copta of ftvcd= with liko cowopta or caucality but alto 
frcod= " c=zality =c deriyod by Vw, c=o y=cocae Dove aLUCO 
c=ality In dorivod f= tho Ixia: iplo of caucation by analoMr there must 
bo aimilar prococa far tho doxivatlon of 9ýmcd=* 
lf a PC. -=n b, 311=0 ho 10 ftco ttwn lt ==Z hiu OXPOrimntil t113v 
that ho cau do c-rtaln =to vben ho docim. Zjoro 10 a cau=l rclation 
botween blot cayp docirou and hio wtio=o ,, Iw abccnco of 
f"OdOC2 Oaa 
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only be Intuited throurh a constant denial of thin proccese HOCCOP 
froc-dom can be Intuited only in tez= of cat=tion whor=s dato=1alm la 
Intuited wray In ta=n of its Wirponce on a cubjectLvo lavole Ilencot wo 
como to tho paradoxical conolusion that & porcon can ba concideroa ftes 
only incofar &a ho In part of a cou al Gerjucncoe 
In traditional cnalyaLo ho ic tho u=ovcd movor of tho coquenece Dat 
vo have &rewd that ho cannot be umovod by chwicoo in the atute descrip- 
tion of whlcb ho Is part* %tic follow fiNO 0= concept of Vw experi.. 
cente" 
In ordar for tho pmcaza of learmlxiC to take pl=4). it ju 
necausary for tho roaulto of tho exrerimant to be asslailated by the 
experimamtore Itt In tho cotlvatin3 force or the r. ro-roquisito for tho 
2aa=lza of tho principle of caucatione An cuch wo can coo that a froo 
individual in froo tg) ex-,, erL=nt only Incofar aa tho principle of cmwation 
Lo not Lnfrizaedv otharvica ho in swIlo only to bo not froo uhich in ttjo 
DOC, -. tion of froado=0 Imadam then in timply part of tho prococa of 
Im=Ing about tho ctato doncription. of which tho individual In parts 
clearl, v this 1= Laportant I=pUcaticmu for tho concept of ACUOU* 
But bafora that cubject In approachodg wo U=t =atiou the quoution of 
tolcoloa and dctc=inicmo 
In =at of 800nomica it 10 vurposod that Pvccdom (in tho sense of 
en ur=oved cover) Im exeroiced tovarda an cnd* In t1w Croat LarCinallct 
CcmtrovmWp for imita=op wo, vers told t. ', A-t provided people Imaximi cad 
=othln C' mareinali= vao to bo upliolde Ibw tho validity of & cuppo**44 
coientifio theory wan pinned to the oonoept, of toleoloaro WO wich to 
aacert that =h roaconinj In co=n AmocCut 00ozomictoo Uupportfor 
thia accertion c= bo found in the follovLngi 
wo 9* tho rz=r Ln Ltich a rzn reacto to ctit=U 15 
dote=' d not co =zb by tho propcrtiong plxyaical Ond 
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chemical, of the matorial body an by tho cubtle cdnd 
that has -sway ovor it* And thin mind is tho instrument 
tILrouj; h uhich tho inaoraolf (wbatavor its procise nature) 
trion to catisfy its ureofj# its wants* Tho body and 
cind aro both irmtrumonto in tba hands of this innersolf 
60 ** If the roactions of the body to exter=l ettmiij 
caa ba controlled (wit-%Iu limitz) by tho Izind .0 09 it 
Is not difricult to coo how all raaations worL. in har=ny 
to cubsorvo comme ultimate objoct. " (Mhta ppa, 64-5). 
D. -Ow-ics of tho azzartion of mind and body# it in cloar that vo aro 
forceds to avoid an Inffnite =rrocaj, to postulate ro= and towarda which 
thO Cind LJ3 QbIO tO CXfoOt Ch=ICOG* Othcrulso ibre ishall havo to arruo 
that thero ic no possibility of roCAle. -Ity of bohaviour and VMS Of Mcic=04 
Thoro aro,, howavert certain voll-4=mm difficultiou assooiated with 
thlu recOrt to tOlooloZical explanation. in tho following Brounin analyci4 
will to= tba baclo of at-, co=enta, Cuppoco bobaviour in Olrectod towazdAl 
an ende A civen Wnviour pattc= that in raquirod to bring cm end about 
will notj of itcolf# bring it about* It *. a nocescary but not cufficlent, 
for tho achiev=cnt of that and, III= to explain bobavicur In tor= of 
toloOlOMr OMO ==t P03tulata either noccuoury and cufficlout or MXfIciont 
conditions for tho abhieve=nt of an ond. 
'r IMG 13 On VaZ7 well provided the and 18 achLcrvod but lot uo L,. a,,; Ino 
it is not* If UO h&LVO POutulatlcd ncc4PGSarY CZA mffiOicnt or cufficicnt 
conUUc= th= we c= arcua on* of tho fonowinji 
MO cYate= is nOt f=tiOning ProParlyl or 
Teloolociml laW3 41MAY CLVO =00=2: ýr conditions; or 
30 Tolcolo&Lcal lavu are iP-'vlc towardz Uhich behaviour ic dircotedo 
AU thrco c= unnatiufactoryo Firat tho O. Votomto bohaviour dcýenda u; on 
the czdo I: c=o it Uo. 1 in Iput tcrward it followo tlmt the bohaviour of 
tho cyotcz in not Wly opeolfied in to= Of tho prolcrtlea of it* "--'Uo 
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thero can bo no necessity of our finding causiMy sufficient conditiona for 
brozkdown within tho system itoolto nonoo wo can nover chow how or why 
tho cjctcn has broken down* For inatancep if wo azm=od fJL=: i triod to 
maximice prorita andg for come reason or anothorp vo Imew that fira A did 
not do so thon th= ic nothinz wLtbin our original ayntom to help ua point 
out wby this chould bo coo In order to find out the cauca of the broak- 
down$ a now system incorporating perhapa a caria-up pricinj policy =at 
be invantedo 
sccoudg if the end in not achicvod, we car=t explain in ter= or 
intory,, rotatlon No* 2 w1W tho individual bohavou an ho docc. Formlly 
thin moanz if T then A Is a Valid 4-Amplication T meano a toloogicial 
law "A ==a tho achievemant of an end* Bat it, -- T thou A I* aloo, 
valid brinco uhathor T or. , %, TA atill. crecurs. yet its as wo rupponelLf 
T tbcn -A wo havo a Woo Implication and co we =mnot explain in ter= 
of T w1W A did not occur. Thus a r: acro-economio policy-t=ker cay uoo a 
rwýmzian Conr=: ption Amotion, to pre(Uot tho rate of economic crowth in 
on Coonow* if all other tarrpta nocessary for tho achievamont of tho 
Crowth tari; ot =v achiowd then should the Crowth tareot not be cwhieved 
ho, will not I=w how to explain wV people did not conm=o accordinc to 
tho postulated co=mption f=ctJon* 
Tho Third interprotation impliso that to explain by toloolorly in to 
montion Coala tow--ýa which bohaviour in dirocted w-accecatully or not* 
cuch an intor; xotation bccau o It zontiona final cm;, ce of behaviour in 
not capablo or doccription in to=o of twcacmy and/or curficient 
Conditi, 023. Thwg desire vu-4 nooda aro coon to bo caucally related to 
tho o: A or action which in co=ittodo Oaly If In raot docira for a 
stato of affairo Coon not rxo-4mco ita uction czn va thon cay t1vAt 100 cuOh 
law exictop but thin in cloarly cn axtzv=jy dirfic-. dt tatt to rLme It 
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In thin intez; -. 0tation which in Mat co n in Economicap Its cruva, draw- 
back in ito untectable naturoo lirhaps the u=afttablo naturo of cuch rn 
expl-ccation in itcalf an axplanation for tho Ica-vic-loatioul rodola co=oa 
in an economic docinica theorY WhCa the inUtitutiOnal evidence SGOW to 
be z6ainst ouch iodeloo 
But pez-haps =ro Importantly It lu wt that It in lopoc. -Iblo to chov 
that a toloolOZ: Lcal cxpl=ti= can nover bo rliom to be incorrect. Va =, v 
it Ja true, c==paca any findinLv at all with tho cancopt of a lcomathizZI 
rnvImf Sor, "Am abova are=azta of Bzv= dc=ntjt=to the redundancy (I 
tho Ubole concept; if there acc= to be good reacon to doubt a tole- 
clozical explamition Vwn that cxplw=tioa ia no help in finding now 
enl=tianaq An cuchq it In lao-Ung en lzrort. -=t prorarty of eclentitio 
9xra=UC=* nmo talealocical expl=tion La al;. myo valld becauza it 
10 On OxPlanatiOn of which it la impossible to &. ov how# why or wImn it is 
I 
invalldo It io not boc=o of arq ponitiva a7ldonco in ita favour that 
toleoloSy la up-ceptod but becauza no toot cais a3 yot# be doalLpad which 
could coacoLvably be *: ipable of rofutinz it, In othor vordup althoush 
ec)r, reapond8ace rulea can be co=tru4tod for tolcolory from the data no 
r&vargm corrcjj; *nda=o rulou c= be cormtructed that pe=it the Prinolple 
or mmination to be ucode Inoorar az IL-talcolocical explallatlon ia 
induc(49 thca It ap; caru to be ; urely czn=c. --ativo. 
Tho reason for thin rmsoperty of tolooloZical axplemation lius In a, 
confurion between. calur-013 =d Otateae If wo =copt our vLow that cauncu 
rjA effecto are really only, Identiftibla otatoz in a contimum of ovanto 
thcm it becomec cloar that a talcoloCical, law In not truly a cmuo sa cuoho 
Lather It in =a f4ml romatant of a prticuler prococaq It In na end 
ctato incarablo of chan,, vo ror tbis roazons ono ca=ot uto olininativo 
tcamiquon cince orm c..,. n alwaya erCas that tho procona UVAch loada US 
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toward3 the ando 13 yet to be c*. 7plotea cuid co any teat ic Invalid* 
Illem ic aloo tho poLnt that auch rm ond otato nood not IToduco tho I 
aotl= roquired to c4ilevo it,, 'Wo in aimply bvc=o if a porcm in rroo 
th= =Iecu tincro is a c==l rolation botu. -cz hin action and ito dauLrod 
end (as--=jnZ for tho t=cat iotion in int. -ationally orientod) then bo uill 
not perfc= tl=t action* Dut ca uo have cmn# c= cmd a-. ch aa thin Carmot 
be a =xo =4 co cw=t ba tho rzotilw4brzo of a c: ivcn rotiono V= 0 
alti-, ouCh va action mýr bo tho ow that leada tomrda en endy it ray not bo 
performed cirply bouuua th3 wd camot Cau:, O tho Vct**. On to bo per-ftrzod. 
I real that 1, -. -ofutabIlLt. 7 10 = undc"aimblo rroporty of g; cjcztjfj() 
statcoontas Inztcad I ; rorA: )zo that tho ulw1a toloo: LoCiral co=opt of 
fivedom be abm4oaodo ". 1th thia cbznd. *=)=t r=y of jho difficultiou 
ap=j*a tho cuorti= of dotu=fnf ca a--o dirzolvcd. (hiV cm necd rcally 
conc"ra ua b=, 
To aWdy a frao P, -, tnt in torma of cali pxovido-. colc=o with a J=tLfL- 
. PO cation 
for van. -warinC9 in tho affiruntivo, tý. o T.,; 0.3tic., zed at tho Wain. 
nins Of 'thi'3 C, AaPtQr* A 1,0==n cocau to 61OC7 clvw lava but to obov then 
With a Zýreo will* D-It Guea a e(raclur-ion dca, 2 czt holp ua in tho faco, of 
our othar conclucion thal. a per. -on in froo only irxofar za hia bch. -tviour 
is conjitionod by c"aait7* CnI7 if uo Mv to rdiAt r1=1 cause* (in 
tho Ariatotali= ocnco) to our ana3*-sin =n thozzo concluziona Ixy r-%do 
con3loWnto Cinco this la frvely cZaittod to bo týho dazial of an 
empirically b=4 ccicnzu wo craut co=ludo tl=t either =xh of coonozicc 
r. jat bo rbazi4ozad oýr that U3 ; xotcaco, of cm.: drLcLr. -2 =zt bo dropped. 
to thl. r, =. ao"a to bo " ronow... 
Lot UG cowotvo 
of f=cdom au pý=t of a p=c; ct; c loalin, 7, to =tioa* to =ht it ill 
undL-cct. cd tovard2 on ond but La tho outco= of our boinj a=ro of thO 
uvrld and tho chanima wo cau u. -. Inj zmA o-. = of the uorld c=cilla 
chaacýca JU U, 3. f- ., O, Ozo ig jW world without Ua car U; 3 without tto world* 
.1C, ý;. 
Eaneaq the queation with vhich vo startod our a.,,,,. ptcr (nfty..! 1. yl in it t=o 
that even if = WO not fivet they cannot holp bQh. -. -VIn3 az Ir thcQr vc=? ) 
in quite mcanina-10060 lbople =0 fma Gimo they a= Onzaccd In thia 
procozo thua thera In no ; ioaaibillty of sopa=tiaZ tlw influencea u-, *n 
poople and by peoploo 
.C LOW this re=at 10 (X &Teat im; orta=o ror ecowmica. It r =a that 
occnoclcs bacod U142= this concopt of fro-e-odoz iv neither E=ounded in a 
; =t, i=l= type of r. syoholo-ý-Mr nor In a particular tno of doto=inicm but 
=ttcr that zww cucb rer-timaara c= beg In pr1=1ploq placed withim the 
ro=at to ro= apecirio modals of econ0=10 activity* As C-1cht it could 
bo &rC; ued thatt cur attc=pt to an--wor our original quostion han led ua to 
u=ovor a fuadz. -=ta1 ch-aracteriatic of oconvula c--, -=vnt, It Ja not 
expeoW that lt lo at7thiria rzore tb= QnO catOCDz7of tai aro"-=to and 
it is cortainly wt. valld to araue that all economios mwt confo= to 
thia criterion if it is to bo clazoad azleconomiclo 
,= 'a,, 4 
T'ao roreoirt, - does, a=aýpt othor thinza, ecclat ua to Ole;. 
cartala dicaz-rcemont avar the 74rpoce of coonozic &=o=llcaticzwq lf wo 
a6rs LLak that mch 'lawn' aro cau&-a than va c= dolftit two points of vicw* 
rUmt thore to tho detertilnint vltrj. nie Ctaton ttut occm=IG C==ltca. 
tiona chow us how lr== bein, -u In an coonozic ayetem will bohave at a 
giv= cp=/tim3 =1a-tion. it excerts that orco all tW. lava SovornLnj 
t I* cyatea can bc I=wu ve can in Cencra-le th2 behaviour or tho 
V, Wt =z47 0£ aato. "3 In Umt &Yctoale socond wo havo tlio inter7=tic>nicto 
lia would =L-uo that thaso lawn rftv what ý. nprcnz without there boin4-, =7 
CoDsciouo att=pt to alter tho ayzt=* It thuo chowo that action to c, '=ce 
the cgotoa =t p. -Occed alone 2-irwa civm by tho nature and Influenco of 
Ua mlz; a3 1"30 clcaxly thi oria accoopts a nai c=mnty witimt 
i=IY,, tL: aZ fracdo. % to individualn mul tho othar accepts froadc-I whilat 
do-VIA; Ml cauzality, Docauso of tho nature of Olulor view wo hava 
COC'n that the ona Ja not atronj ccou&h to provide a cuffLoicat rctutatiOn 
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of the other* He= my dobato on thoca linog in mto in primiples 
carable of solution, 
1fj howovort tho definition of fxoedoz VO hava propowd w the j-reo 
accoptanco, by tho Individual oZ tha tr1rciplo of Ca=atjon the roason for 
the JacIL- of a volution. beco=os clear* 
Both cahools of thou,,; Int concentrate on but ona pirt of the C=x-., al 
rolation =, I betwoon m= w2l, hic wivironmnto Th's lAtQ=lnlst coca =a 
as dotariimd by laic uorld but forCots tiliat hin world do, 02 laot v. ZjQt 
without =nip uhilat ths Intarvantionict, oan dDtGr"_jnjn6 tho world end 
in fxCettina that part of that world is othor cang failis to Ivalice that 
be influo=oa by tho world* 
onco thic concluci= in takent coveral intorecting conolunio= follow,, 
It is hopcd thow vill. bocomo clearer in the =ct of thig work, But 
a beforC cuch an ez;, GsLtion can be contompletod cartalz other points =. st be 
clearod especiallY with reSpoct to tho r4otLon of dcclcion in coonomicaq 
It is to thin tack vo shall now rupair* 
cilluTIM" = 
on zation and rscivicu 
We cza told by Lord Wal)lw that* 
'"Fzonomics in Via coien, -., o whiob atudled h; =-ln bohavioux cw'a 
rolationsUp botwean anda anýt acarea vo=s %; Uch have 
altamativo uzoooll (Lobblnu P* 16) 
Zo-. ra by tva othar'author3q wu (=a info=ol t! atg 
07ho thoory of notioa in a coneeptual sch=* for tho amlyas 
ot tho behaviour of lLvjzZorCuaL=a. It cor'. 0eivon of 
thin behavivur an oriented to the attaimwnt of ends In 
altuationvp bq meana of tho nom. -atively racalAtod 
expanditureof encrgy., " (P=conz and Mile P*53 footnote 
=Ltt, Dd), 
It coo= that Lobbina In statinX that ecowaics Is about tho 
asalysis of action in mch lcou foxmal tarza thrn Parzow wu-A MAID* 
1: 0upito roccnt critici= of tho Pobbins ZoUnition' it ist I belloves 
fair to ascert t,, Iat t4e va:; t MkOvOiCit or coorx=io concopta la bwod 
UPQ12 the tcr=l " on of an econozio unit au &a Rotor in tho abovo 80nuso 
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ror inzt=ee, individuals are coon an wolfar* maximitere (with we& or 
etrona orderine)p or risk avoxtors (to a groat(w or laxwer extent)# or 
*tLeflecrol fj=a rro accumcd to onximiso profitrjor taloagorerouthl 
Covor=ents aro concaivod to ILAiamntee a cortain decirod taraot trach as 
Call caploým cnt or to roduco dineconomieD of an economia activitys and in 
all thato eazes tho cconozio problon to ceen to, arice becauco only a rev 
of tho nccac: =y tochniquea Oxist to achieve all tho docirc4 Coals at a 
clvcn z,,,, aao/tLme* Ve cm cý-aractcrlaa this concaption an action p=codirLp 
tovards a dccJzvd ordcre Action, then# In the proceito by which the 
doal=d order is to ba a4blovede 
2 
It =t, bowevers bo Wpl=laed that action is not tho only behav-- 
lour proccas tl"-t caa bo conceivod to exict inor Is caid to exict by 
cociolociatc, It la sceng wwarthalera. ao tho rximux7 mode of behaviour 
of frea hu=n boizVc* Thwo freo actLon le ocon as tho conjunction or 
five camUtio: w: 
tho gL, -, C-. t I 
inter4a to achJLCVG a Civon and by it# 
ic not rectrainmi by awthor a;, -ertq 
bas matabla =caurcea of en; 3rCf ml =tsrial 
at hic dicr4call 
hao nufficlont information about tho atate of 
tho world at the time of the actions and 
knows the lawo CovornInG tho behaviour of that 
world and h0=0 tho c0=04==00 of his action*" 
(aa= P, 0100) 
Any bol=viour vhich doca not include all of thooo notio= in thuo coon 
&a vot freo action. But clcz--Iy if r-av of tho conditiona ic miceins tho 
be. 'r. viou. r cannot strictly be elat-Wed az action cithere 1=6 in G"u it 
4pol 72- 
ve omitt Oach Condition in turno Thoro can be no over (1) and 
(3) for vIOGO am laplied in tho Cor-capt of action a. -lyvQy* CoWltiona 
(2)9 (4) and (5) 'lot drop; *d would lead the actor not to bo ablo to 
&ck, java t1io V), Ala ho virhor, * AD Guch It 10 MY difficult tO scO LOW 
tho t1wory of ucti(m "n be uned an cm cxplamtLon of bohaviour in theso 
circumstamoov, fort as wo c" in thu 1=ovioua chaptor# It iu extremely 
WX, ricult to coo uhat u= a telOOlOSi=1 cxpl=tion is if tho ende it 
r, ozits Are mt cr--Ucv*d* MAuz aotion ic nacco=ily r", e naUou, 
Vu have said that aotion iu tha J=Caaa by uhicb a (; Lvor,, order in 
P-Chiovad, An vucbp wo can cx; lain action in tc=:; of intensional motivvs 
otce but tbooo "plwztory devicea a= not eavential to the central 
concopt or aotion sot up In tho first. contc=o of this paraZraph. Thera 
have boon four vAys lu vUch "tion I= been ri2alycod, 
3 First by 
equating acto with tho Uzo of vorboo CocorAs by Cooing a hum= act as 
ascribir. 5 ros; oasibllity ror a particular deed; third by IoWI16- aotion in 
tor, -, z or m ant-ftoodant andgfourth#by as U*nj It notiono Qxo ovoats which 
it makoo conue to quallry in co; zowwo Lat us examina thoca wcW* in tuM 
TaU first way ic mwport ba=uze tho rolationchip botwoon the uzo 
,d tho montion of an action in impr,, of a v=b Or , Qit; a, 
4 Tho socond type 
of zn: lyoic acr. =ou tl=tt 
$a is rosponsible for V 
is equIvalent tot 
ea'did Zoo 
An anou--r tl=t'a la rosponsiblo noed not imply that a doool has dono or 
40 167iu do 114* Ollf 7ho Oz-al. Yr-1G, tGOt Culut rrocced by as=ibillS 
,u xula of rc. " ; on., -ibLUtv uJilch would 2=11 a do M-oo of arbitr=lnoco to 
f"40 utolo mnallvis. Ani tijo fourtla u-v of ox=inir&, -,, action doca not 
U7 to holp uz with tho Ixopertios that action =3t havo which i8t 
after all# tho point of tLo C=rciLof 
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'We thuz ce=c to the thirl concopt of acti=* 
TWLo sort of =3jois can be convcmientI7 dividal into two, Elth= 
ont- capipocen that an action ic a ueoe-==7 consequence of an untecodent 
or that tho antocodent it only coatinzontly relatca to tho actL=. An 
to the vecond cato4prys, it is alwayu logically poesible for tho aotioa 
to be per. -&, ', *o=cd witbout the =tecodent, lfc=op if vo G. Vt 
#a =to of Inflatlon of IM5 P,, a* "quirca a bulz.; ut c=plual 
tb-9 of a bud,,,, rat vj=plus =V have nothinj, wbat=avcx to do vith 
an inriation or icr, -. 1, (It ic M. Clal to note that conju=tlonz liko 
frequirealpIdesIzvol# atc, aro nat tvicecs=7 for th2 j. *xTo==ce or tho 
action. ) Granted this an antecodant, ; Oaich le but =tIzzoutly "vociated 
with on. action czznot loZicalll ; xovldo us with a viev or tue nature of 
action, 
11=0# In our ex=inatloia or action as ; rccadad by un unto",, rdont we 
=at coazIder that antocedont, an nocozc=ily zvlated to our (LcUon* 
TUs vjev has boen exproccad by Bobboo au 
T 
"There ba in ImImIng two oorto or gotione peculiar to 
thems Ono callod VittaIll bogun in &enerationt IL. -A 
continued without interruptiou throuCh t1wir wholo 
11fe 99* to whiCh Mtio= thero Uccds no holp of 
lmagluatLonx Tha other ia Anicall riotiont otb*rwice 
callod Voluntary motion aa to', Coo to opeak# to move czy 
of our Ilzbco# in cuch ==4-., r au if fint fw=lod in 
our mindse" (flobbos I's 39 italiou omittod) 
or by kustint 
"Cartaln novemonts of oar bolicu follow invariably and 
I=odiutoly our- denima arA wichen for tho c=o 
raovo=nts o** Thoso antocodcut wichou and those 
comequeat movemanta azo hu=a volitiona and acts *9, 
Ot= douirce of thow bodily movomonts which imodiately 
follow our desires for thm an tho only volitiOUS; Or 
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the only aota of tho win ,, * **" 
la4to P, 5 itaUca omittod)o 
(Amistin quotod by 
Aota than exe a naccutary con. -zqu--,. co of #the will#. ro=y action La 
then coen to be a kind of cmýaatioa of *the vills into bcdjV movo-mantas 
A&--an, wo aro rucel with a do=n in the clocko The do=u is e3seatial 
to tho clock perfo=inC; axW =vomant other th= timplo reaction* to 
Onviron=t'll ati=10, V2= tha-=Lrul is abla to c=za bodily actionzo 
Atits loZ. Joal concluvion then we see tbatt 
"Our wU1 causen our bodily sotions in tho aa=a venso, 
and in rAo oLhorp in w1doh cold causos ica, or a G; cik: - 
cau., 03 an Onl6tiOn of C=rowdcr*" (t-! ill C2.7P. 232)o 
Desirdthen cauzer. actions* VO account nood bo J: ivou. of whore the deuire 
lo dorivod since wo =o onquirlua into tho nat=a or vxti=. 
Such ic U. * Lerc=l natuzza of action that iu cuppozzod by eccuomicas 
If ,, v mcall the quotation from r,. o'*')ILZO at the hoad of the Chapter Qr our 
mmlysia of action in Chartur C= or tho ; xciucat woeic we can zoo this ia 
coo in p=ticularp wo a2sort tL-at howoux aro c-or. 3tructod 
a vatiomU balnS (froo in tho r-cr., ", O Or Undotc=inod by lawn of behavlour) 
00 Pt Of aztjon 10 will act &a- rdinZ to them. Imaofar aj this co=a 
dopondo: at uron the diatinoticn botween mind and body it is thorouplay 
cowletant with tha #nndetj=lncd'co; uapt of rx, 6%e,! = v4lich, as wo round 
N,, m In Chapter van alco baW4 u: ýoa thia distiuotion. It =*to thcro. 
foror bo cubject to the criticizza zaZ4 in that Chapto--,. ,? %Oro Aralp 
heweve. -. g othor critici=j tlzt can bo rusda or thic view of aotions 
Ecro uo chall concentrato on twe 
First it lo arC=d to conoolve of actio. -, l a. - tho mcoazanj =zoqu=co 
of Itho will* In to neelact tho dictinction batur-ca un act und a voluatarY 
act* lots are wt neeeza. -xily voluntarl for Vhoy =. y bo obliiAtOZ7 Or 
they =y be, forced Upon am ZZOnto lbr jC. Ut=cGv it is argued# thl) '' 
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contrazt betwom buyine applea rathor th= poara or buylnj applos becauco 
tt. ere In na alter. -ative -&-ood availablo lo a c=traat betwoon a vol=tu7 
=4 = Qblij-AtOZýF a0tj UU10140 V4,3 dlDtluition botwoon raoicriatioa "d 
dicmiw-=l is tl=*. %t,, Joh Iles batwaca cut act pvrZo=o4 voluatarily and Ono 
forced ujon that pormns Acta tLcZ =O'not ; =-lY voluatary* Alsog it 
Ja exCaods t', ola-t to too zU acts azi voluat=4 in to asaczt that a voluntar7 
Got Is tOrO., "C=, jlY ; =a caea by 4a. Volition. But %. ; if we cco that voluntary 
im- stivo to tho getion ho plioc the wa=m2co thait On aCtOr bac = V-ltczmg, 
pezrox-ma thea =-o acýc =a not voluut=7e RatLer thicy may bo obliCatory 
(in which co - catcr=tiveo o7dut) or un, otcutlezz-1 in vbleh cat: 3=atjv. QG 
axo not ovein VaouZht of* 
I beliovo tble critici=, to ba grwý. mdlwco, Action ca=t ever be 
obli,, -. tarj since th* ý "ter cauWa Lao t. ",. o alte=tlvo of not perforzirk; 
tha actiono ". Phu! 3 wht,. -., % orw hearn of Vw proikwer boixriZ forcod to put up 
pricca it is bcc=co ho is not willLiZ to contemplato bmL-raptcyl 15oro- 
overg if a zdtuation could bo co=eived in which aýotion woro, obligatory 
thon tho situation (Valch La oither tho =eUt of voluntary action or Gome 
kind cir cx4,, orr.,. JUty) La tho neoxon for thzt aztion'beir., -, tor=d obliLrtory. 
bo 
Tae= ap1mars to/a confuciou lu the urm==t, ovc. - the to= obliCatory. 
wo rcaA that i 
Otbat I do mr--voluzit=ily I do bwaurm I am oblimd to do it, 
tLal. is, because iu the c1re=tancon all oltcrmtivco other 
th= **e LTho action parfonioew * #, aro clowl to me 
eitYxr phynically e* *jg 10jmllyo morally# or in Cono 
othcr ikW*"' (V. *hito r*6) 
In no ter-so c=. thacc be ta=od obllratory In Vw sonca that co alt=ativOG 
exiato A ; cr:; aa may bow to th: a p. V, zical fcxcep c=t Llle&-, al2, Y# lz=="y 
Or WhateTare But Uo differcut daj; cce ot obU&ratloa i=pliod by thoco 
v&176w* 
constrainins fsotor3 at d1frerent timea to difrcrout pooplo wezo to 
Indicato that thoce wbo would hold that o1bligatory acto mv not by 
definition imponcibla are not conzictOnt In their definition of obllptorye 
Ow would mppoce that phyvicalt lelnl ew-d moral saz=tIona =9 in that 
ordor of do-crecwIng afroctivenoto in creatina 6! ýIL; ptory cationat 
Maroover the mwipulation of tho environment cvy vell load to voluntaI7 
actions beind parrormed that confo= =re to a dicired 011(ptor. 1 not 
than actiona that ti., e canctiona docil; nad to impoce Vmt act am alo to 
CUU200 An mutople my be the Icamot znd stickt roClo=l dcvalol=nt 
policies in Croat Britain* It wouldp thorefor-ol, vocz. that tba d1rsti=tIM 
=ce =t of ty; co batwcc. a voluntary and oblIC! atory ucto Is a =tter or de, 
We L043 C. 064SIC(ex 
Ap=**,, thc question of UnInUntional actlo= in which no altc=ative 
io awiicacud because tww is vouCit, 6ut if no altormt1vo in couZIA 
thca tho zotion bocomoo moro or leso a reaction. to cutcido cti=ulif Cuch 
as wincinz in pain or shiverina, with colds for It c==t bo obliZatory 
nor volm-4tax7 but 34uct lbelong' to tho a,, -,,. nt, Wch a =action C= 
ocarooly bo cUzccd an an c4tion on the Imrt or the actor. It appcWD 
==. h =ro the ro(Allt Of an action patrorzxd by cc<-, cone cles or of a Chanep 
in the c=ircr=nt upon tho actor tbut roactu unIntcnUo=l1y* AlthauZeli 
it in pczfcr. -. od by a particular rerson it In not tru17 hin act for ho 
cannot corat=l It cmd to doca not lbelonal to him in tha cCMGO that CL 
voluntary zct doca. 
%; Jth tho accupta--co or thovo co==nts it urould seem that tha rirrt 
crLticl= door. Wt hold 10ac2l W3tCX, Tau: j tb* theorl of action uadax 
Concider,,, tion doos not re; 4=to "t, and voluntax7 rct boc=a no such 
ac; ozation In ; osalblos 
'Maro ing houaverp a cocoz-A critici= of 'thiu viow of actio. *, I* T he 
idoa , that ca action 1; 3 o"- thin. -, rrccedod by Itho will' or a volition has 
dLITiaultion- uncon-aected with tho fivot Una ol =it1Ci=9 
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itGOlfs i0 a cOncoPt which is difficult to chaz=tarivo procisoly. 
ve Ivad I 
"io *o* havo to adi, t, that while we know the Conoral 
cha=ctcr of t-hat, to 61-doh wo =for vben wo uca tho 
word 1willingle this C. "larWtor is CUL Ceneric Omd co 
J=pable of boing dofiaedq i*oe of baving ito naturo 
ex-vreased in torms or the nature of other thinV,, Im 
(Priebard F4,61) 
Thus 
Eanco it is samat-hiik,. of OhIch evaryono L-nows but uhIch no-Om can pracisoly 
des=iloc, in particulart it dooa zat hava tha p=yertlec of an act for 
if it did an act of volition coald bo doc-crib-33 &a; =utoIj from its cr. 0root. 
1"br c=plap If I cV I bou,, 3ht co:. o agplaa baca=a of aa act of volition 
on rq part then %dion ac%od 04' ,W dia you buy ap; lo4l all I ma ancwar Ic 
lbocauso I vantod ap2lealo Cki fu. -th,,. -. qujutioninj, I czCr anawor Ibeca=o 
I willed the u=tlnS n,,,, pl"l aal uo on, 
Vaah a difficulty =izos for tra rea=nse Fixatg tho concopt of 
wijjjr, ý., . in iti3olf %--dorlnea boc=so no derlnitio. -I Jo pocciblo in tor= of 
ot?; er fL%hju neanu t1lat if v3 are to coarch for 0. reaCoa for 
an action in volition no ruawn can bo atatade mccopt thODO Civ= In thO 
p_-oviouz ; 2%-m_-=mphj bocauzo V%o pos, tulatod ruawn (1, ev volition) I= not 
bo= defircd in the fir: 3t placto 
Voc=d tho divition botwoon mind zzA bodj impliol by tho volitional 
concept of action loadc to C:. -VO difficultica on tho natura or tho 
ralationahip botucen Itho will' and tho mov=ontz of t4a body. rMic 
cxlcea boo== tho mind It czen = r--do of diffezent stuff fr= tbat Or 
which tha boly lo compocode It lop V%crarorul irmorceivuble that a 
Ovillinet c= caure a 17, ovczt-. ntl In tho raw way Vmt dmwnd c= 
c=-o a priog rIco. ma Mut a eviiiii13f caricaußo la a eog; ixo whicb la 
but the fint in a Ion,; liw of jntc=Odj. -. tO gtatac of z: irj au-, h au 
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recolution or Intontion V., dch link 'the viU* to bo,, dily movo=ntee 14t 
no ouch link *an exiat all Vie Vbile mind wA body axwe wi-mmed not to 
be contiruoun* Yot this Is tho vE! r, 7 an-cumption that vo found in Chzapter 
Nino to ba imfounded* 
it wvald alco, then$ thnt this second criticitm to be in part at 
lemst weU-fbua*, d, Eence we ruf3t revine our mrcapt of notion in tho 
lielt of the above and of our findin_, -n In Chapter 17ineo 
T, htTe is ona point nrimin, " fr= t". i=tdiatelr rrecedina a=lycic 
whiobj, althoueb enticipatin!: our later ormment, reem best mntioned heo. 
Cnr second reacon for the wenkners Of the viev Of Octlem P=cently beimZ 
dice-moved Involved Clio lrx-h, of contimity botween the mind and th(j body. 
DOW this can only be a for ouch a wakneve If volitlona amd =ov*-- 
mcntf; OX0 C-=maly linked mid that tho notion of cause ho" 1=pliod 
14volvIao contimity, Vo aro ImmodUtely romindod of Pumols lint of 
proportles ttutt U causa-1 relation must bavag, MAUB W* Coom to havo a prim 
facio case for arCuina that tho volitional/movemont view of action pr&- 
vur, ppompi) a 1! =, mn causal rroce(38. 
Tn criticlainC the abc)ve vipw of thl, ratu" of =; djjtyt c =0 =wt bD 
taken to avoid the description of tj)a aralyalo'na, an wcplamtjon or actionp 
It Goems that In ritatim,,; the rrinciplo that all notions are dorived from 
volitiona involvon us not in axplaininýý thoso notiono in tho cone* of 
statina procica OaMitiona for t1wir occurrence but in 2ookina at aotiona 
fm,. m & Vcxticular point of viewe For inntanco, it in not cuCriciont to 
C. xplain a,, j aotq cay, con--*L=Lnj appleal by recort to tho otatomntll 
wanted to oOa-I"IW nPPl0'D'* 11.7 thlu WO Camwt explain idrj applen and not 
bulldozora werm cor=wdt idW the Connumption of applon %= at tho level 
it waz or u,, kq apple3 are not co==od all tho tizo b7 thic Individuale 
10 facilitato smah explezatIong theroforot a atato. 4ont of the =tura of T 
t1w artiole (a definition of a Cood)p a Statozont of tho rulo by Uhich 
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doeislon is moAo (prefor moro to Ican)v a atactoment of what my P--CciPi- 
tato a cl,. an, 7* in oonc=ption (rn invorto rolationritip botvoc-n doamnd and 
rrica) =d a otate-. Aen. t of the end to which tho pmceaa procoads (wulfaro 
mxi-Acation)* ThAt mith an uppa=ntly completo expl=ation or actIon 
hao been co=truotod In F-cowmics i:: g X bolievop clear. Tibat, b*wevars, 
ito rature is of tbe volitioral/=ov=nt t-po of em-, ality man., tilat Lt 
is cubjoct to the corta of critici= vv Lavo udducod cbovo. 
The various difficultica wo, 1"-vo gol. =d over thc) concepts of ValuO 
and action in rconomics (cce Chaptarru One to ýrroo) app=octly vx* derLvvd 
from tho naturo of tho concept of rcti= c7, laoyod, Acticn s. -O 1MV0 arauod 
Iv a bodll4r mow=mt rertcr-ned by = crL-=L= umch C= pc=oive = 
altermtive to tl=t =tione Uck havC also ftco action uhich la Jd=tjftj 
to Ur-tlOn hencO ve Mgt CLPpoco that Ou-- Cra=i= ic frco in tho conco 
of tcc*;,, tin. -, the Frinci; rlc of Cwunatima. (Kc in onlv f=o inz-ofar &a ho 
c= ca=e =e*#PhIrZ to ba-rV= uhic-'% caln only be poo-cible try bir. in. tervork. 
In, - in tho mchmftas of the world not by conatrtiniz-Z thm but by tu=L, 2& 
thoso to his own uz- a. ) If WO a--a to ro--Wvo U. 0 difficultlea 
il' tl'Q nOtiO3 Or CcOnOmic UCUOU Vhun it 'Would coam that we 
zr=t bulld up a tboo"-7 ef actioa that lo non-ovoiltiona-1 ucizW. thece ideas. 
At fir-. t olýßht wo Inve conztru--tod a tor In t=ditional 
analyaLn froodom io taken to wan tho wjcc=* cX 1., ria cover., dzic an indi- 
vidcal$c beh"iour but we ha'Te ar-, Luod Vhat to b2 Crco tho cccnt mmt be 
pmrt of a eam=l procavc* Tlhat thic It not a cozt=zlictiou is coon if 
we thLck of action ac th. 4. attai==t of a Stato of Iffair3 rati=117 
deei6tods OnI7 If the cnd Of =t1on wz= cal4cally =Iatcd to action that 
leada to Ito nttaintont could tha &,: v-nt be froa L-1 czy rar,; ect. =us 
tvidItional aml3aict by definin,,, Proodon Az it does raca clat thD 
pot-31bility of a rational aCmnt cv= - boina frue, 
"llo na-turre or aotion, thens Ic the. of a rxocero vb1ch la PCrfo=od 
c by ratior. 21 livln. 3 orCanjrj=,, N*- to Aa C=h it le rormily Identl 
cc, 
_ieo_ 
tho process of causality* Tho Procoas which ia callad twtion can be 
charaoteriGed an follows, An orCmi= Inoofar aa it can concoivo of 
tho onds to which it io formlatinG it* act-Lon acts rationallye A 
rational oro=i= t, ', -. w volocts a civ= crA and thca proc--odz to employ 
the zout cuitablo ==a of u. -hieving It* 11ow In thlo ; xocoas. an cnd 
car=t be coutaivod as diracting acticu unleco it can bo concoivod or bein4 
Q4110%; ý'7100 =a in clearly conditionod by tho or4iinlomfu ability to 
parfo= tho zoans ý=quixvd of it, At tho umma timet no moan* wil]. 
ployed t1; at win load tho orcxmi= awaq from its decired Gma. q, =a bo om; 
in action ow c=ot concaivo or ltsu. and without having concoivo4of the 
zeans that will achlovo that end nor can one conceivo of a mo=n without 
having concaived of tho end to which it ic dirocted, . *Ln. wro is no 
poscibility of conceivinZ in a =aninZfuj conso of eni or moms in 
isolatlon 1'rm each othor* 
In particula. -, # L%o Idea tJ,: at a f=og =tlonal orZaaim can or-a-min 
wbat ho wishOD tc do in icolation ft= the porsiblo wo= of achievina 
tha't ULM 600= uarounded* CWJI if# in feet# hin ai= or ends are 
caucally rolzted to tho zeaza of achieving- then can action be perfox=d* 
Tr= instead of concolving of the individual an tryir. C to match market 
data (zo ho vec3 it) to hie Ixiwxy doolm, tho econcziet cuct aeo the 
; =fcxwweo of inlividuals a3 caucally co=. ectod to r=kot data* 
If thio copamtion ic not rossible thcn, tba concept of rationality 
an t1w Sxtcnt to uhich an individ=llo aotiona confo= to hLo ct&W aLme 
uppa=s ale* to bo impocalbloo Thr ir a parcon c=mt comparo th. 0 
reculto or hlu actioze with sel4reblo onda he c*=. ot aczaej the =tjonalityý 
of one action as m_raiazt that of r-r-other. TO him all actiona uLU soom 
eqUally r3ionaL Thua w3 ==t xvviao our concept of rationality az 
tho bazio or solootion. Instead ve eball =cert tluit an individ=l 10 
to bo coon an ratio=l if wo i3co him ox;, erj=ntjjjC vith what bo can 
,4 awlvlý 
pcrfo---%ae Not oaly in ho cocu an unwxo oll. ' Uo onda but cloo of the =a= 
110 C= u: = to Coot thoce onda. Uanco" he exp"-I=OntG. 'o, Va C= rcGard , 
all of life In-Iocd az the or to find Out' tte"00 
cortz Of" fa-. t. -, Tz., wo vippoca our orz; aniau ic cairccially 
ir. t-. -. e--ted in finding rolationabi; o between thoac corta, of faotso An 
cuch thorc c= no cnds a-ml ==,., nor ev= tho ftrztlons of ondz =d 
Irat rathar P- zort of czpori-. -zt bcirLS pcrfo=od at a 
Givea ti= * 
,__ p=caza would = zz 
followco OZO MlLbt cot up = cad as a -ur-h v 
jW, -OtjxCj2 my welfc-re Cazim'sationo La ortrzzira can thca be r. Lid to 
u. -o this zz an mdl i=fcx c-- ito ic =cc= to altt=pt to moUovc r=oto 
O, ntj",; ality. 
rut zlxcc it ic loo -4cally Lmpocsibla for V. POrWn tO C==* 
=ro th= ono =21 at r. t1m it is quito Lmpomalblo for a porwn to wnr 
r-chievo a welfaxe optim,. - of thic tort# if thera is mro th= cno &ood 
oren ma if ne-d cooaz rp;: ear for bio consu=: ptlon. Mras V30 r. -tux-O of 
tile o; ti=z Cust c: zn, -, C. Givcr. this a purcon, if I-x is rational, uill 
r. ot att=pt to, achieve, m cr. d thun hit czd. uIll ba modifiedo 
Let ua cay ho trico to achlevo a lovol of wclfj--c hlLhor in thiza ; -oriod 
t1lun In tho 0 Vith t. %is cr-,. ", in viows h* ects aout : indinj za=a 
wbich will 11AP hIm to thic Czd =a Co ou. But at the r. E= tiw not 
only rxo hLa c-ndr. chauaizi; Irat alr-o Via =--=: 3 by wbi-. h they aro achimd 
r. n mro ar"'I zx, -#. 0 exj)rri: *3mtv axe Ierfo=od, Ccr=, th. 0 ro= or tho 
vxj, <-,. ir: catc will ulUr oa tho cIrcu.,., Aon-. cc %,.; = th.,. % 
VVA-rinants tIm t =V pCrrC. ="'. Lot only thir, # howovers rcr in this 
proce. Ilrlz; "-14rimt-mts thý individual uill be br tho -S or ruccr, 0% 
nov info=ation, reacationu ml co on that occurp I%"= activity is 
then a 
, ccv-zlon of e=; ýcrimuto. 
If ve rAro to equato Wit =tivity VLVII actio-no then it is ClIcar 
Wro-,. Ont co-"-Qpt of jig r . atare 1w, wast 
bc loc 
for* To bohzova with JýM, -. do= it; to act,, But to behavo with f=121102 113 
-162- 
also to beham-mcording to the procato of CauGationo r4w this leads Us 
to defirse activity au tho procer-O Uharein OrC=LCM3 act UPOnsmd in# thO 
worlds In this pro"ea ends are ac. Umd and coans are performed but 
thece aro not tho causen of tho activity but marely gymptAco The cause 
is that man. io in contimial exporimment to aunaza his place in the world 
und the worldla place in him* "Ilat he hae recourse to Onaanation of 
hia bohaviour In terms of CZda 8=1 120=0 18 a result of his asuccoment 
that he is able to bo a movor of tho world on the bacia of deoiros not 
dete=Lned by that world* But since the world contains men it so= a 
littlo Amronsistent, to then argue he ray not be altered by the uorld, 
Cn the =at analytical levol. it oo=u trich a conceptIon. ovoroo=13 
many of the difficulties contained in the traditional concept of action. 
For Lnztancal the argument over voluntary# obliGatory. and unintentional 
notion is coon an Mialeading" In. usinz the concept of activity there 
aro no dictinotiona of this cort to cauca difficulties, Inatead that 
cinco all are forma of action performed by free crj; unir= it follows that 
they are different only insofar as each interaction is different* 
Voluntary action in of the sort doccribod above# oblicatory notion in 
cL=p2, V an interaction whoco ends cro not thoso of the výpnt porfor-AnC 
the rAmna whilot unintentional action cannot be ;, orfor. --, -od*by free 
arganlemse It Is the romdt of an accident* An xr,, wh the pzocooa of 
action in precipitated by accident but tho, process itoolf In not accident 
for It Is imposuiblo for ono accident to cauco anothor if one definou 
accidant an en u=ausod phenomnon. 
5 Thua we would araue no dictinotion 
botwoon thooo tortis of action is at all basic to their naturoco 
It ==t not bo thouChtg howevorg that tho abovo owunto U our caYlr-8 
OvorytUal: dopends on avorlthing oloo. Inatcads wo ballovo wo havo 
arill-wdý that only cortain ovmta axo relatod In tho abovo way. RathOr wo 
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would araxe vocial, soicuticta are mictak*n it they =tend that relatiort- 
guru of the to= 
'if A th= BI 
Vill, mr be found in society* Tho cooLal relationchipa =e funda-mmantally 
difforent, 1)rom thooo oontainod In say tho analysis of moleculeco Vot 
only ic it pousible to study a molecule coparato from 1ta vmvIror=nt 
and benco to cabjoot that 001CCUIO to tbO COPO4"atO influencon of its 
Q- 
QrrvLro=ent but also, one C= arivic3om that the experlacat can bo roýpatad 
, for othor sap=tod 
Influencese In soclal ccieneep on tha other handg 
it In Isapos3ible to couOoivo of tho object of studl an not part of the 
world for tho world ia a czeation of tho object of atudy and in an =4ch 
the object of hic attention as ho Is under ita Lnfluonoo,, noncoil it 10 
only poccible to concoivo of experimontal cooLa Ocienco in Very UQ=w 
limLto and alao quite Lopossible to perfo= the =a oxperl=nt twice. 
In thoce cLrcu=tancos not only dooo it appoar that invoatieýitknn to 
find $if s9* thont gewralisatLons are diffimat but alro they ara 
likely to be cialeading it found* 
uatil., now wo have concontrated our diccuucion on tho naturo of 
action for It 18 hero that tho difficultioc ascociated with Ito descrip. 
tion and explanation coen to be foundod, It ahould not be talLou that 
thooo latter difficulties ara unimportant once* It is merely our feolin4r 
that lij; ht can bo thrown on thin darkneso once wo have clarified the 
nature of action In Conerals In what followag theno we chall, atteppt 
to Uscovor a doceription ar and an expl=ation for, a particular act 
within the frczAmrk of our previous analysic. 
In tho description of an not thero in no ainSlo modo of deacriptione 
Thia olzply because note "a aa diveroo an $thin:, -of* Gofar as vo know 
thore Is no ono decerlption valid for all thinV tj= vo c!, ould not ex; eot 
to find =h a deueriptlon for all particalw actue Acta my be 
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doscribed pb7cicaUy (buyina a Cood) or by raftrcace to Its cw,, Ont (an 
aot of Govornmont rolicy) or by being of a cortain tyW* Included In 
the latter are moral acts (unju: 3t acts), psycholosical (dacpc=te acts)# 
logal (theft) or institutional (ho=a, *),, We do not propooo to antor 
tho discussion on this matter to any croat oxtent except to note that 
civon we class acto by tbo 00=1/1. ozal/Poycbolozical/inatitutionaI 
catalor , us only certain categories of acts are studied 
by Economics* 
Mral DOW WO 00ludOd QntirOlY fr= our no-called value.. r=o ocionco 
by azoumptione Economista Am not crapposed to talk about %=just acto 
insofar &a they axe UZ3juste But unleao one ic aware that actionado 
0c, (jA-6jeA ijqpliCAEck% 
have, W 'virtu* Of their circumatancois or intentions It mV, VoU be that 
a p=tlcular action In bettor vauUycod no mral rather than ao IoL',; al for 
inotancoo Thlo io a subjoct upon which moro, rosoax-ch io noodode AGain 
va cuat call thio to tho attention of other rooo=hors and Wo on, 
for our purposoal, we nood only point out that oray inotitutional 
acta ex@ enaycod by coonomicag lybilot thoco acta C. V have w=IV 
poyeboinical or iocca "PeCts it 19 tho inatitutional. natum of thea 
that Intorosts Fcono=io Sciencoo For inatancel if the Governwnt not* 
co an to try to chwý-, v the intareat rato that policy will only be 
doccribed in ito institutional contoxt by an Economicto "Tho aLrcurmtancog 
(==ploy=t)jp its conacquencen (inoroa"d Luvaat=nt) ita intention 
(roducing tho musbere out of worL, )@ aild to ong will bo atatod in 
inatitutional, to= and tho total doccription will c. ha%., * no each of ito 
c=po=nto cbanran* 
Lot us now conaidor tho questLon of tho explumtion of actLons 
Ul=c ve aro not co=e=d vith tho philocoplW of aotioa ac such but hov 
that body of thirýclng can holp uo to olucidato everyday life uo cWl 
not bo conco=ld vith a d9talled study of tho expla=tion of action* WS 
DhmU nott for inut. -mot bo considerina. tho fora of tho V=iouD tYP013 Of 
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explanation or how there typen =o rolated sinco we aball, uri; ao there, Is 
only on* comploto 4)xpl=; AiOn Of CLOtiOno OW Gt=tinj pol4t vm am"' 
bo tho vc)lItjon/covc=nt =del of actLono 
Ia We model the expl==tJLOn Of = UCUOn ill givOU 1n tOrzs Of It 
motivoo Notivea or inclinations (Pyle) or ends (Robbins) or targets 
(TjLnb_crgon) ar& proponsities which govern a parson0a behaviour* Apart 
Atrom this$ admittedly loose ph=oolorjp it is difficult to doccribe a 
motivo except in negatiVO tO=* 
For inotanco a Covo===t may act in a cortain wV bocauce It Is has 
a cotive to achlevo the end in uhich that act raculta; it CAY v=t to keep 
unomplor. mat at the Zý levolo If a r-otive lu to bo an explanation of an 
act it mst bo, both necessary and crafficient for tho perfor==e of that 
aote 
If wo e=ino thic exampla a littio more clocoly we c=o I thinko 
d=w tho followin, -, conclusions Tho motivo hero ic to keep unamploýmant 
at the ZO -level* Bow thic impliou two procedures., First CL Dtato=ut 
of a C=ral rroponsity vbich i; ovv=c tho Corver==t yolicyo It, in a 
statemmont induced h. = savoral, occurmacoa of Covern=-nt policy on 
unmplo7mont in tha pact* Scoond thero Ic implied that in the ft&irra 
the Govorn=nt wilI act to koop un=ploymant at tho Z2 level should it tend 
to differ fron its 
Gr=tod thlo aro=ut then it cppe=a that a ootivo in JnSuced by a 
constant conjunction botwoen a rivan action (cay Gover=nt un=ploynent 
policiec) and somo fact or state (say Z4' unomployment)o Honeo a cotivo 
in a kind of cauzo of action. ThLo topthcx uith tho postulate of what 
has happonod boforo will# cateria paribusp happon in tho futuro 0=8 to 
eu=antea t-ho neemity and cufficioncy of a motivo explwatiomp 
, 
furthc=orot Cmatod that froodom in tho azeaptanco of tho ; wocoao, of, 
ca"03tion bv tho actor ana CLvon that actora =at b* I'movaotiou is OnV 
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pousiblo lnzofar an the coUvoo of acUou aro caucallY ttlAtcd tO ths 
mov=mta porforzods nL=t it Go*= that cotivo explamtion is a to= 
of crasal oxPlamation. 
Lot ua now corwider varialls drive* to coo W! V, thoy am not motivos 
In ordar to ol=ify tho conoupt or motive by o=mininz; uhat lt, ic not* 
s A peycholog-ical atato such an a foolin. -, or a thouZbt At not,, zotiveme 
For Q=; lOp tha mara foo2lng that appIca koop no boaltby la noithor 
r; aca=ary nor aufriýlo'nt for c; y pu. -, cbaca of apploa* roither is a diaposi- 
tion a-. Ich an cruolty a motive for a Covora=nt ca=ot be caid to act out 
of cruolty if nothina is d=8 whcm I=mploymut itl very b6i&ll,, tath=v 
I 
It in tho fact that a Covor=ent doon rot roduce hi&h lemoll; of unomploy. 
cant Viat would le-a COMO to co=ludo It la cruel* 'A dio; ooition# -then 
mV bo auffleient bat camot bd nocoaaaxy for a gilvea action. 
Doalrea am alao not motivos no can bo cc= as follo-wa. To docim 
to do camthing io not uacee=ily to poxfo= an CCU=* Lather Ow 
shouid roCard the dooiro of an end of ad action as ;, racedina from Us 
coumpt of an undatexmined will. I? br if tho will la tho courco of tho 
drivea which lead to notion tboa & Ifroo Will* WLII COnCrate OnlY th6nO 
drivoc which oricinate cololy in tho individualob Such a drivo i:; a dov. Lm 
UhLICts In thic concePt Of freodoM notion =at bo parfor-wd only if it io 
desirodp not ikil deciroo Wco translated Into action* A douirot thong 
is curfiolont but not zocoacaxy for tho perforz=e of an notion* 
Under our conoapt of froodomp howavcro tharo in no rocource to tho 
will* Inztead WO b: zvO'CW=trU*d Iýrocdon au tho acceptanco by tLo 
individual. of causa-I natura of the world u; 4n uhich he In acting. 
I*XQr. u=. blyI tho concopt of Ithe willi In not escantial for a otatomont 
Of thla view* Uo=o inzofar go dcsira3 can b* definod in tbea terza 
it would aPPear they do not influence tho nature of action and so O=wt 
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be ur-ed an an ezpl=tion of actione 
F, 4ftftllv, let us examin intentions* To Intend a given action doea 
not man that one porro=a that action neitber doen it coan that a siven 
action van a rocult of an intentione It would ccoz that intention 
ir, plies a j=diloction for a futuro action* An aucbs, it In noither 
necoaLary nor cufficientefor tho Prfo==ce of cm aztion and'co would 
coo= to bo & kind of prediction that a givon action will be-perfo=d Given 
tho existonce of the wtive for that action is the futuroe 
It would cam that cotives provido the only completo OxpUmatian of 
&ctj= co r= adva=ode Thic# however, is not to rhow that motivau a" 
tho'only poscible explanation of actions WO Chan not 1uVOGtI&QtO thic 
matter but =rely stato that QW OXPL=atlon of actlon Whicb givoo noccosav 
and cufficient conditionz Cor that notiona will ba ter--ed a cotiveo Already 
thoro coo= to bo oupport tor. tho viow that motivou and aetions aro caunal%r 
rolatode AlthouZ: h v=h a rulation will V=antoo a motivo aa a complate 
expl=tion it may well bo that tho appa=t aimLlarLty in unfoundod, It 
is to this tack we chall now tu=o 
Apart from our propoood dotiaLtlou of a motive ot! %ern hava bocn ad- 
v=cods for examplot 
wo ** tho anticipation of a chanae in afroot that is 
associated vith a bohavioural acquence undcr certain 
oU=datLng corditionse" (do Charms P*162) 
where an affoot Is an szotional reoponsoo It U thu a V=Iy cubjective 
condition that ic corrolated with a givez sotione AD CUoho it gtnnAg 
in CW=l =lation with tho uctiOn* Ilauavorp thic Ja not the utual 
philooopldca interpMation or m0tivQ# Ubite Civau so =, O, xou; Pl* Of a 
motives 
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us *oa desire to blazkon a rivalls character 
(PSI 3) 
VOw thia 10 a motivo fOr the p6. rfO%m=* of acUon only Lf the cotive 
io both nocoor=7 and cufficient for a civen actions say# %=our monCering* 
If that motivo does not load 'to the individual Lndulcing in rumour 
zon&vrillg then it is not a nocescary condition for t1ut action and so not 
a motivoo 
It, rec= th4m that OnlY if IL GiVOU MOUVO waro tboucAt to be caucally 
related to an action would a ccrtaln. action ba porfor=ed. For iWtt=o 
only if I tldnk I can watch tho Ierby will I Co to L*pc= raceoou=Q on 
tho first lgedaoaday in Juno# otherwise my 6vina to LVQOQ =Oeco=o would 
be totally COmOtizoa I coko mistaken ouch as Coing to 
400m On thO 1*00nd 'WCdn38dAY in Juno to watch the Urby but cash mistakes 
axe duo to my actina as if a caaoal relation did oxict betwoon W rotiLve 
and action whm in taot it did note It ic thuz duo to cq la& of 
knowlodzo or In=fficient Inventicution of tho matter. Thual It re=a 
iu "dcv tO "t ft'OOIY I r""t il%vOGtlC[LtO thO cauG31 rolationchip betwoon 
wtiono and their romatoo Thero coomop thea tho reascm to equate 
cotivoo with ca=o =d actiono with offectse 
Yot to Chou that motivou =* causca we r=t daa=trato that no other 
relationchip, between thim and actiona vill provide us vith a nocoa=7 wd 
cufficiont cxpL=ation of that action, 1bilins a dotailod proof of tUa 
propocition wo roly on tho followitk; arj, =ants ror a rotive to be both 
zacoss=y ana vuffloicat for an action it =wt ba uaLqualy rolatad to 
that actiono Alco# noitbor c= rotor bo empty coto of phonomo=* Mrther 
a notivo =not bo deacribod without reforcuo to ita action# nor un Action 
without roforonco to its wtivo# juat 4m vo found Uo descrlptý03 Of 
c=sco and effecto waa aimilarly interrolatode Civaa thoso DiFil=ities 
it coozz that a proof oi=il= to that Given in Q=ptorrjvo could be 
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cor. strwtod to chov that rotive/actionctatecents could Ix) roprosented 
only in an Indonsiatout IoZLce The basic of that proof being tba 
dictinetion between a colloquial and a logical laaý, vam* Unco votives 
like c=ca aro ap;, arontly umtIoned in a colloquial lanLuaeo tho state- 
cant of such a proof may not be diffieulto 
It maylp howmrg bo a--Zued that smoh a view is mapect boca=e a mot- 
Iva does vot enlain an action no o=otly as a cauce ex-plaino an effects 
FOr 1122t=08P tO IDXPIZIU = ActiOns CaYs broakinC; a vindows bit tho motivoc 
of tho schoolboy uho throw tho istono to assertod by soco to not expWn 
an c7notly the, broakirL3 of a vindov by racer-rch into the c=aal lnter- 
actien between tLu windou "a atono hittina it* Tbia diatinotion le 
derived fram the faot that tho cabool-boy wed not havq thrown tho stone 
ia tho firat ; 1=09 Yet to argmw thuWy too= to imply that tho atona 
had to hit thic p=ticular wind-ow In the reac=ch into tha ca=ec of 
windova broaldn, - ., * 
Thlo ic not coo A cauml relaticm in untU it Is 
ex; crLmentod with * only potentl., illy a faot which is t=o oleo of a 
motiva/actlon volationahips 
r=L%a=rop altbou, ýai iho by ozreri=nt cop=ate =co £t= 
effect bY Ocrtaln criteria cuah no priorityq oto, v thic coya=tiOn in 
0-31Y to fzcilitato the description of that caucal relation. AG we saw 
in CIAPt-Or FUCht =UMI rolutions aro beat conceived an ctatinj Vle 
r0lationahlp betwoon Cho 'two ovants in a contiz== of evoutao Given 
Ulla thO Gopexation of c=Sq aul effect is WOO in that tlwro in CL two- 
w, V interrolatio=, bdy betwoon the tuo aventa that have boon idontifiedd. 
50w thO abOvo "V=nta vould cu=oat that tho c=o ic true of a mOUv*/ 
actioa rolationo A certain coUvo implion a CLven action =d VLOO vCrOa* 
I; Ow thic impliou that all action iv explicable in ter= of causal 
rolo-tlo=Ilipn. Avumet ihin arrmant am ilt=Ilz refutat, 0, Wll 
-"am 
W'O Oball =ntion two sinco wo rzo kmu to avoid linViatiO ULC'Ot"206 
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arGAmmt both for and arminst tho abovo* 
it la it--Lued that rauconz (cotivoo) wo diatinat from cauvoue A 
x 
reason Sor action/cust contain a roforonco to tho action x or to tho 
means of acbiavirZ x. , 
But If a uotivo is to be a ca'uso then it cust bo 
logically caparablo from that which ic its offccto In othCx words a 
cauco =wt observe Eu-mola rulot 
"That t-hero io nothirxC in =7 objoat conaldertd In 
itzelfl, which can afford ua a reacom for drawina a 
conclucion beyond It*" (Mm P0,39) 
inter;. -oted &a boina able to doccribo a cauzo without refmmoe to Ito 
Ot"Ote CiO=lYs then If ca=ality io to be takon an im 'billiard ball 
=24tiOnSUP1 & r-OUVO Cannot be a c=oe. It is not our Purpocs, to 
dispute UPOn this inter; xotation of M= but we hold it to bo wrong. 
Since Our thDOr, 7 is note In this theciat dopandont upon riu=an 
caucality ue can Lcuore ouch rules cat up tor theorica uhich ara, 
Thu2# from what we have cald about caucalityl, auch a crLtician Is 
uafouadede Causality ic baaed Upon the concept of a process botwoon two 
evontse That bocauso tho ovonto ara IntardopenUnt doca not =an that 
they aro not cop=blo an evonto nor does it r*Uow that the process 
Itzolf io Indeta=4natee AU that can Im aaLd in that without roferenco 
to its offect a caase camot bo daccrlbed as a caucoe I'Mio Critician 
does not do=natrate that =Uvoo aro not c. -m, coo 
Tho caeond cort of objoction in roldad to tho above* Lot uo I=Cino 
that there in a waled ezvolopo on the dock of tho Coverwr of the Bank 
of th, -, larA adUescmd to the Cbair=n of tho Mtional Vdat-min tor ra** 
Jlo &ou not knov but tho onvolopo contains ordors that if carried out Win 
epoli'dicactor to tho nationto econzmy* In hic curiosity he rendO thO 
lottar and dicaster duly befallo tho nations It in ar&ued that in thig 
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ox=ple the motive or reawn for the Covernor candins th* 10ttOr =W 
waU have been his curiosity to aae what happonod, if he did but thin ua-a 
not his reason for devastatingm tho British econor-7. On tho other hand# 
ono could arguo that it was the Govermorla curiosity that cc=ed th* 
dova. atation. Thus$, it ia or. -izedg, reanona a. -a not cww0g; for if tbcy were 
then wo couldsay that tho Covo=orta curiosity was tho zimson for the 
dovautation of the aconowo 
LcaviziC wide the diffication over whother tho Govc=or was, best 
cdviced to cond the letter in his curiosity rather than opon it, appenrg 
that thia cLrlvwnt amounts to sru--uinj that rezv= ara tot tranuitive as 
CaUGOO AM* Thla In boat shown c7mbolicallv* If ve aay the rear-on for 
condinj the 166ter was the Governorla ourioeity but thic wuo not tho 
reason for economic dicaster we may expreac this an fonoiml 
or S 
13 rD 
where C ic tha Govornorla curiocity, 8 is the swuling of the lettcrg D 
In coonomle dicastar and r In tho rearcm for, A c=cal relationchip 
botwoon the c=o occu=encea vould r=: 
Co C 
; aD 
whoro 0 io tho cauGo of* In tho occond oreument CaD is valid but In 
tho Urat CrD la not valide ffly ir 0 va33 a tranaltive rolati= =a 
r *-aa not would thle bo coo 
, ach an arLt=nt appearo to Lt; 2oro tho naturo of c==lity an wo 
hava dmorlbod it* In a world of Obilli=d-ball intoraotions' it =y 
well ap; vzr thit tba first intex-4otion ic th* cause of tho latter 
interactionao But Via natura of cauuality dozeribed in Cl=pter MrAt 18 
not limited to thoue kinde or interectiono an caucea* I=toad ve would 
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too each interaotLon or the billiard balls ao an evont, In a contlourn of 
Cuch Oventuo S2= oach atriko would If looked at in Isolation to the 
othora would be tho ramat of a cause and an effect which exo Interlepen.. 
dent* it Le not thon that e=-h particular cause is trancitivo In thlo 
venvo implied but the continuum of which It is part =kea It appear that 
tho first cause ic the c=o of later strIkeso 
E; o it io with a motivo 'or reacon, 'Uhilat a ; =ticul= rov=n il; oay 
a roacon for a I=ticular a4tion it Is part of a prooeca wlwrob7 a gLvcra 
state of afraira Is brou, ýht about by actions It woald coem then that 
ar, -. umntz w=h AO the Onck QbOV8 involving the Governor aro based upon ths 
c=p=lzon of a paxticular motive with a ea=aj proce. -, 04, An auzh they 
c=wt abow that motivau &ro not causes,, 
Actionap thenp are caumlly rolatod to wtivos# They aro properly 
re&u%Udp therofore, so a proccou by whics. 1 a Given ctato of &ffairs ic 
brour, ht about throuc,, t hu=n activityg But havinZ atated that end having 
crplained why a given motive lecAv to a given action# we hzwo not oxplained 
why action. I and not action. 2 wan perfor=d, 0" jr=h oxpli=tion is 
docicion. theory* That it Io very rxevalcnt in economics wJLII# I think# 
becomo clear an wo proceed. It action is Crounded In tho will mid if 
peoplo aro rational# free boirZ, a than to p*rfo= an action cuat involve 
a ; roblom of choice between alternatives, of thin choieO wo can ask two 
diatinet quoctional n=oly# ' 
'why le action 1 chohen rather than action2 71 
=d $bow is this choice proccoo perfo=ad? l 
In ecOnOmiOD thOrQ VOW= Ure invariably ciddlod, 
To opeeLfv an explamtion of uhy action 1 rathor than notion 2 La 
r, orfo=d ic not to civa necoazary mid =rricient =Iditions for that 
=tIon 1 unlerm an expUnation of w1i7 a porcon chould Perl= 1B10tJ-01113 t9 
civcas Thua to givo a thcoz7 of docicion 10 uOt tO CXP14'n vhy a 
ø19i 
parttoular "tion la perrorwd, but to dor. =11. m UA r=auo by vticb 
COUVOO cx* zalocta. M=o,, dealcl=- thc*zr to -vally only a rac; oaco 
to tho rcc=, a q=3tion ac! tcd abowe 
zooicloa mr to ulm tl=t , doe=, Lovovero attczpt &a =. T 
wueatioa# It rtatan that a. reroca L--own tha matc=ativea o; c: i to bir. 0 
I; a c= valv#u euch altoriaUro azai=t avorir otlwzo ha vithao to witain 
the bcot c=-aln-atica of alUma-ativcc ar-d he =tlc=lV, fcUova this &Lmo 
410 wm MOO It L13 VXlcl=d# t=A to CLOOC-0 
UO&O cat*=tiwa UlLich 4 
jcaA uz coat ria=1.7 to his c7oved C" V-0 ; zC01ce lotic or ttag; 
g-rocace in tc; ý. Ou an wallA==A "l-ut &0 Ur WO IWO rAiri Jr Cat UP IX 
c=c*pt=l. =odal whichl, lf it tc=o ca rcr4ityo cl,:. bt be utcd to Civv 
nzc*-W"47 8.04 (AlfrIcUnt Cc2ditlor. 0 r= Au sot-Lon to W updartaken. 
shat =h an thoory cooo not coactituto au rmu-cr to our ri=A 
question to coca Ca followze CLvt= that each vxtion cbom n= the 
(ut lout two)Alt: =-Atlv*D OP= to the dcolclon-t*k= to rolatod ca=lly 
to & tativa ror Ito rcrfbrzwma thw tho dcalclonp-takar =mt clo=ly cbtalu 
a clear I-'A'L=tlQn of tlw ralativs M4. -Ita of each zotilra before action 
c= bz Vcrfor. =Ddo 164t tblr. Iz rQ:; QiblC *AV If zotivom or xQ&zOno -for 
action = ba concidezvil dictl=. t fro2 tbace azt1ozzo lot UO wo have 
co=l zotivoo are c4rioca of actio= tl= it vauld apy(4&r that to 1: 014 a 
notivo 1=4di4taly la; ll*a that oaa verra. -aa tho Gation ". el It Cauagme 
It woia4 cc*:: %1*n that no caloulua or rotins 1m; 11-ad tq decialon- 
thwz7 Is rps: 1blao 
To ansuor the uoc*rd quoutica a L=th= "z=ptL*n cuot, ba =do t* 
t!: * orfo*t th-4t tho loeLo of declsloa* iv uood, by poopla in t1wir 
4, air, taunýL-. jqpjj4u two jru-. tjj. -r sozu; ptlow Uit ; 4oplo do 
kjr, q. .: 
t tao &Y. Ar4=3 and that UO lorlo at' d*oicicA 10 UmOful tO thec 
La tual 
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Two points =3t bo =do liczvo Firs t v6 docLaim Is a Iru-n action. 
It mot in tho traditional analysis terve an and. But docialons are 
performed (or talmn) because the individual tract take them* It io not# 
therofere, a voluntary act for tho only alternative to not to decide* 
Honco w. = individual la not frvo in tho cenoo that he la undetermined by 
lawmlilw Coacralicatlonso Wzco thi3 ic the d0finition of frotadom 
UpIled by decision thoory we gPpcar to havO f0unl u confu2ion In the theo; p 
:: ocondg even if wo could find that decielona are voluntary aotiLona 
then if wo are to be conzictant the individual =at first dQciaG whothor 
or not to take a daCiG; LOJ2* But since thia in a doolsion, in itself it 
=at be b=ed upon another decision and go ant to an Jainito regToug of 
decisions, Thus our individual sm=t contiml-ally be dec1dLn,, -,, whether to 
docido and cannot not on the basis of docicion. Decision as gm 
onlamation of action# then# citbor con4tradicts tho postulates of the 
action Aboory of which it ic part or loplias it ie Impousible for tho 
LiuUvidual to pcrfo= actiorw, 
Given thon that action in procooo by which certain cotivou &Xg 
Umnsformcd into atates or affairs ead Zivau thata free jrdiviaual 
(Lu tho coaco of beinj undoto=imod bv lau-liko rolationshipa) caj=t in 
te=3 of theory ever decido oja wh. Lch motiva to Laid we seco to have ChGV4 
that the doocription of the pxomoa of Cholco jm; licit ju 9 or th the .1 of 
action is not tl=t deacribed by t1w theory of doolaloa. -takina. In 
yarticWarg the thoory of deoicion doca not att=pt to analyce Ilow tho 
Laotivas botwo(m which the imlividual L=t ajoozo &xitc for conaidoration 
b. v that individual* Vo camot explain wby a dcoician in ne-coccaryg by 
z0ano Ca '" this t1worye Up houavor# dociaion-41.! mry ware adaptod to 
Include an explmztion of t1w nocesuity of dcuiuiozj. --takUkg tbou dooilliOn 
tboory would not be merely a atatc=nt of Imw beat actiona are to be 
ada, pted to raotivon. liotivea are cauzzaly ralatail to uotio= thuG if 
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we can explein by decisLon-theory tho totivea hold we ma explain Wbat 
acti=v will be fortlmzing* 
Mae an encver to the qucction3 I 
@w127 did A do B? o 
vould not be in ter. -,. * of the Lost efficient nableve=nt of Ala endabut of 
tho fo= the motive for action D eroce boca=e of tomo. factor x, Uhilxt 
we can explain perfectly well why cation S waa p*rfo=od wo cannot tl=ov 
ljGtt upon the decision procova as au-. h for we have no criterion by wbich 
to choose x rather than Go=* other f&Ctor Yo V=s it would appear that 
giti-, er the tbAory of decision oxplaina the crit=ion of choice witjxýut 
ezplalnLz4-, itet neceacity or can explain tho necessity of choice without 
boing abla to cive, a criterion by vhich it should p=vaed, 
it cooma thou that ono can coh-Coive of action vithout dociciong io. 
the atatcment of some criterion of choice# but not without choice as mxh* 
It tooma# theroforej to follow tbat notion, is lozically possible Uithout 
decinion* ftoplo behave with fteo&ý= vithout docidirkj co to doo Hence 
it followe a theory of free behaviour does not root upong nor Is oven 
axplicablo in tor= ors a theory of decision* it also follows that 
ocon-o-rics in dealing cololy with the concept of tho docicion-takar has 
drastically restricted itself to a particular cort of action that which 
is; voluntary but ruled by decision* 
It ia at thic point that we would bogin our procentation of an 
0 
altormtivo theory of action to that c* far ; vocentod 
(to be continued in 
Chapter Twolva)* At tl-. e outcat wo would try cLmyly to jurCo tho con- 
fusion of docimion with choice trom our discuesions Already vo hava 
r, Lven. rmons for not reou-dinj the two concopta an equivalcat in 
conaection with the theory of actiono Our tack may bo assisted if we 
can epoll out more Concral, distinctio= between the two. 
An we have doscribed itg decision comprioe2 tho co=p=io= Of m0tiVe 
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and action La order to obtain thazost efficient coWbina-tiou or tho two. 
It then lmplies that only an or, -uni= which can alter ona or the other 
or both can make, deoicionse We would nots thereforat talk of a rat in 
a =o deciding to enter co=idor I rather than cor&-Ur 2* It would# 
however$ be proper to eay the rat choto corridor I rather than the other* 
His choice =y well have been dato=inod by environzontal factors such 
as boat* litht or tood but it ic still a sholco, 
A cboico then appo=o to ba v. otatemout that ajtDr=tjvQ3 I and 2 
were open ozd I wan in taot taker, * A dociciont on tho othor band, jo a 
statw*nt to the afract that alto=atives I and 2 woro open and I waa 
-takon boc=o of a crit=10n which it catiefied wro precisely th= the 
other. It lo the notting up or a critarion for choice which is crucial 
to our distinctions Unlose wo orm omplain why a given criterion (ouch 
na mxiyl eation of volfuro) in tho basic; of docisiou thon it appearg we 
havo no rcawn foruayirZ choico proccods by deciulon ratlwr tlum in somo 
other Uaye lkrj in tho caco of welfaxo maximization vo do not havu 
thin expl=ation so why in it aum=d that choice does procued by mcma 
of decioion in Ecou=ico? týo vould pox1apo amwer that peopla act no if 
they docides 14t then =to entor co=idor 1 rather than corridor 2 a* 
Ir they decide upon the fo-=or co why should we acm=@ humans do? 
Ibrooverg &n expIcnation. in thevo tor= i6j, like all teleological 
explanation# irrefutablos A theory of choico bowaver mv wall be rcrut. 
able in that tho choice p=dictod is not takon* 
Wo would au,: r,. Qi3t =W or tho proble= anociated with tho expl=tion 
aud azalyzin of Imman bchaviour c= 'Zoo onrcomo along the followinj, liwa. 
Fan are free ex; eri=ntern, Slwy aro supposed to act accol-djaz to thoir 
PercaPtions of aaaaality in forovor scarchincs fox mrd inro=ation about 
the world and the=olvaa ;a relatioll to it. Low in thin they ara - 
pczfo=Anj an activity. It io this portcr., kizes uhich allow3 ug to 
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cOncluds that ralan or =telopas are zot in=lmata ob., ', ezto but liviiiZ 
Cre=i=3, Clc=ly in t"Aa activity cwual relationship aso COUCht 
for by mbJectina poreoptions to tho Axio= of tivialon which cop=at-as 
cauml froa n*n-*ausal ralatJU=hips. 
now tv ., * Axio= or Divirion it followu tilat only soato=os 
refo=lric to van-empty 90ts =u tc) bo ecccidurod czlizalo 0=3 an 
activit, T is cnly convidered Ono cucýl Lf At a G-iv= r-PaOQ/tlzm it rtfc= 
to a nOr,,. Cmpt. Y goto in atIller wordz tho activity cunt be opou to tho 
individ, =l at a given D; Zce/timo for. it to bo pCrfO=-Qls Since tho 
individual caa cnlT rvrfo= CUO "tiVity at QnY GP3cQ/tim-0 it fOllOW2 h* 
will only per. Co= that activity cho,. = by hij; us; o of the Axiom or Divicion. 
potentially$ cr=h & thoory haz coveral advantaZes OvOr thO 01110 it JLG 
I 
tuk'posod to replacco rixet thil etateQont of a law-likm p=poeLtion c=h 
an the Axio= of ZivicLon OvWtas Ulm infinite weCraso of 01PICAlutiOUB 
InpUcit in the use of Itho will* to ezplaia tha bislu of ection* Second, 
mo: h a theory view == a3 bbojin. Z law-11ke ralationah1po and C-0 dooo 
not roeort U) the 'dozoa in the clock' am1planatioas or actions, only if 
wo c=vLow =anto activities &a obeving law-3.11ce rolationships Peouliar 
to = c=. wo over hope to find thaso ralatiouships rathor than juat 
relationzhips arzlo. "OuO to thoro found In rAchunical pbYoieoo Third# 
we thould bo able to explain WV- actions axa porforzod which in not 
pounible in the ; rczCzt1,7 acc-apted-thcOrYo 
33ofores howcvor# vo boz: ln our ro-state=ant ot aotion 'theory we 
riall p=sont icomo c= dotaUcd criticioms of tho docision-taklng 
coacopt in tho fo= of a caco study* 14-bo caco wo have oboson ia the 
Tinberi, va =do of econcmiC POlicYs 
CM4104"m =1 IV M, 
on Action and Mecision in Lconwio Pollcy 
Tho natom of Ithol Ooonomio ; Toblcm has been coon by como an 
P=t, allnS 'Of d0cidin:; whOth= a certain courre of action In to bo 
performed rither than an alte=tivo, Thin Imiz-Aple h= boon takon, up 
IV OcOnOmictO ucrkil'C 03 YrOblc= of tho intornantional econozW La the 
liGht Of thO findiTWO Of Yeadet Timborjmn md M-mdell, Wch workara voe 
Goverm=ts actin, - in tho world a3 a moro or loco rational cLavat with ends 
and ==a that aro in prl=lplo soparrabla at W ono timo and upaco. 
The enlo arc Civen extornally to tho coloation of the =a" with Uhich 
they axe pu=uedo Now thin kind of theory ia but a v=iant of the thoory 
of action wo h. -vo =m4riod until now* It han boon clu=actericad by 
Wass 
1 
an a normativo theory or docicionp. -taking cinco it in based upon 
tho positLriZ of a tot of subjective, ctand=da by which the alternativau 
=y bo amaccoode If coo In thin light the theorl of Covon=nt econo=i* 
policy Is basically a cattor of po3itinj a proceas by which a decision of 
choica between alto-mativo couraos of action can bo, radoo And if 
Covernmenta decide ulti=toly tho mtu. -o of tho individual mcro-00OZOMiCO 
y In tho uorld thon into=tional =notart oconozics thoor con be acca CO 
tho theory - vhich prodicto thooo actions that Will bD tr*c" by C'Ovor=cnto 
-Isrj- 
to, -othor with tho intorrolations that vM exist a=nect th=o 
2 
Cach a theory has been oxplloitly statod by Tinbereone no Wince 
ocor=-ic policy not 
"a, ** the dollbc=tO mazipilation of a =bar of 
ca=r; to attain cortain aLmoo" (P., 6) 
*3 tianko r The parallel with the 'Robbino-definitLon ot open to 
doubt* In g=ral the policy-maker observes undesired atutog of CLfrairs 
in his dom3fn he wishon to cure them, TIA-t in his aim,, It in UMMI. Y 
cb=zoteriaed by a vet of deniredyalueg of certain variables, Thin is 
ucually called a target and the v-ariables targot V=iablco,, ', he means 
by which he achieves thece ItarMt values are instruments., C<Mcaptually 
any=yq all the policy-maker has to do In to obtain tlvco valuan of the 
inatr; =Qat variables (whic-13 =o urJ=own) that will enable tho tarCet 
(the values of which are known) to be dtain*d. O=aOterie(d &a abovep 
tho problam of economic policy Is seen aimply an datormina the valuca of 
tho instru=nts ttuat. will lead to the t=Cot being achlovodl it lo a 
rAtt(w of cattins up an equation cyntam that la ajmujtaju-(rjsjy catjLcfjLod*4 
T Sho p=codure that vas cNelfted by Tinboromn to c=7 out this 
P"67213ý20 ! no 03 tollovs* FirOtt VIO actual state of affairs M=t be 
found since it is by comparicon botwoon that and a decirod state that a 
pv, =a= for action can be decided upon* Sooond tho comparison is &ad* 
and if a diverconce is four. 1 the third atago bobdn3o An estimate of tho 
Offocts of altornativo Policioa =t be radoo rourth a cboica betwoon 
alter. -ztivcv =at bo cado and fifth tho pollog =at be Oucutodo I; Oro 
wo chall not be co=o=od uith tho fifth atrp trouCIj it is of parc=unt 
i=j4rt=co* The rolationchip botvocn inatruxonto and policies p: urwjOd 
cLV be romotcv e., Lre botwoon tho thoory of controllinZ prices a424 inCOMO 
and a pricas czd Inc=s policYs lUrther other IVII(AeG Plw6u'O'l 'a 'Other 
4422-100- 
directions m7 countoraCt tho aconozio policiag dealtped in the above 
m==rt Ost: dOtlatlDn=3» =acu=£) =y be counteraeted b, 1 an oxp=Ionist 
hausizzZ pxoZra=o financod by forelm tou=c3o 1: 0vortholeas wo C= 
postulato that a Govarr-r-Ont will tend to behavo in tho abovo WaY If it 18 
ratio=lo Dut thon £=h a IVpothoain In =thor ci=o 
Govern=nto hava boca aderod to taLa on thla fo=at or decdcloz>.. takJmje 
I! c=op inL; or= au tho advIco hau boca accortod, tim abovo in a de12cription 
of tha p=ccca by u: iich Covcx=nt =tlozi In deoldod u, -xme 
ow lot us o=zlno the abovo sohoza moro clocoly. In conera tho NZ 
gLbova ja twora in dotorrUntria tho däaltublUty orfquantitativolpolleica 
ouch au Loa]' chaneos in into=at ratoo =ther than OquaUtatival o=a 
cwh Ga the dissolutiou of 0030poly Poworo Vda la cioply bocauce tho 
cathomatioal toola employed aro not casily adaptable to changeo of the 
lattor (; ort* In praoticap howoverg the diotinotion is not co cleare 
For ezaaplo# tho axocution or a CovarwAmt bw,! ýmt daficit =7 lvuA to 
lar&v--ocalo structural chwures within a Civen industx7 by the consolidation 
of monopoly po-dors or whatavor. 
, he first cta. m of tho TinborCen procedum implica obtaining a 
L-m-wlcdi; o of an tho relationshipa tluit would exist in tho coorxqy in the 
cLbr. =, c4) of tho tiev Cove=wnt Z*Iicy* Thic oczontially consicto In 
rindin3 tho bobavlour of iwtitutions =4 1XdivIdUalf, in tho Q*Ono=io 
cituation, j which Ito reproconted bj, ralati=nhips or equatLona* 
16'bcn 
lookc9 at toCather theCto rolatiorx-. Upa ro= an coonamlo models A modal 
in a simplified picts; ro of rcality in uhich tho aac=ptiona cado about 
tho zaturo of this behaviour cara =40 explicitly* -CuMh C=ot Spocirica- 
tion and its attana=t cl: -: plifi=tior. aro nodoccary for: 
"., o, en tho bmais of cuch opocification onlv can 
the 
economict put r. -ocico quactiona rrA trl to Givo P=ci*O 
answors. " (P*27) 
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Tbun all policy quention3 am looked at in to= of w4ch a model* 
At first inspection thin ooncept of a modol which la esacutially 
a preciso or quantified expzwolon of an intimitivo. thoorY appears to be 
at 04do with tho concept ucod in lo&, io. This lattor conoopt io 
dorlLed as: 
"* 0* VAY Wjd0l Of VIO sziOm CYGtam 
(of a thoory) 
catiefies aU theox=s doluced f=m thaso =io=. oo (31 
(TU""Ap*123)' 
. Tn othor worda a wdol 
io ro=od by a sat 4X v=izblvaa and cormtonto if 
Auid only if thia set catisfica tho axio= conct=ctad *om the primitive 
to=q or tho theory* Tor example$ ir we 13st up tho two rollowins axiom I 
Axi(m I ibr ozy eiccoat x or cot sip xnx 
Axi= IX rOr 94Y elO=Utl) Xt v ard z of tho &at 2 if xRz and 
y 11 a then x 11 yo 
Y= thic ronovas 
51=0 I lbr any ele=nta V and z of tho act 13 if yRa thou z IL y 
Proof* M, In Axioa 11 1z, for sx, 
for VM el=- ato v md z of the cat 1; if z It a und yRm 
thon z rl 7 
But z -::!! ' z 
by Axiou I 
Thmo 11 For any almonta x, y and z of tho cat s it xR 
yaz tlwn x IL z 
rtoor* Su7a# In AxiolA 11 'z' for ', Yl &rld Y fOr 'S' 
far azy olo=nta xv y an-I z of the cat S if x 11 y and 
thon x it r, 
But if 4-0 Ll y than 7Rz by Tl=* I 
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Thus for any elownto xg y and a of ths *at 8 If x 117 
and yRz th-an xR to I 
Mro a crA S r. 2fer to the fact tha-t the rolation It holde a certain relation 
With the class C. Axim 11 ex; rtzrc. -., a cLvr-n p--oprtj callod Po Zy &I 
this raaaz p=ara am Cenoralizad. Lot uo cay that tho rolation R in 
roflcziva cnl 1= tho proparty P in cot S then vo c= cay R arA S fo= 
I I a, mod2l of tho exioa iiyct= of the theory. lu the at*vo wo havo coxely 
stated tho Varticular way in which a relation of a wrtain kjnýL ia =13ted 
to a class* In the procaso of rodol buildin, -, in econ=Lco preciraly ths 
samo ralation boldz,, The sattirta of elonomic rolatioacUrn into a 
solublo Zathc-=tical c7ct= ic only ponsible If thleae rolatiotahLps bavs, 
the property they bold in the r-l=: ) of coluble CYnt=o in that pocitod by 
Us axieza of that W., t=* M2 e=PIO# 3 =dOl Is Go tarzod 
beca-uro the rolation. -hipa it containc aro co., =Lutent vith axioms con.. 
str=tcd fz= the scattneoz that Zoynoi= 00OU0., ticto havo vritten, Inco.. 
far as tho =L023 dotarmim tho deriyation of valid tI=rvxa tl= models 
are ei--DlUIc3t1OM8 of it fully nedm,, d axiom eyatoz; insofar as tbo 
original thoory wa3 imprectco and intuitive a motlel Ju tL preclas statownt 
of the u: ularlying waIjUcal p=portion of tho oriri=l thL-orye 
In cccr"O POlicv tzkime: lumvert Luxielo two Dozotruatcd 1-rom 4Ll 
ra-zlycir. of data$ thu it my ba thoatht thatg in ecorAmicap models are not 
ro). Utod to V. thaorye But this ura=nt L(po=a t1r) mt=* of economic 
invoctiCati(m uidch is banod upon tho uttocvtod rufutetion of Itypothatical 
state-monto. Au uuch it is thCory conzt=otion and th* 'zodels' derived 
thcroh= cro roully quantitative theorloo. of luca exeot IntuitLvo theorlO16 
It =otg howovars utlll ro! mln that miv cat of writblon and constanto 
tl,.. %t catieflac a Civon cot of wvlo= is a zodal bAmao our theory ig a 
r4dal of itcolf. Ac wo have coon bofore this r=rerty of ocor=Ljc nodolo 
ban Importnt Anj vall. 4=, 6, n d, _=Lc4tv, 
5 But rore of thic latcr* 
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Ve are nov in ctaco two of policy douij; ae Eeve we have to. cot our 
model of the actual state of affaira aCaUat the state of affairs. wa 
desire* It io hero that a wolfara f=otion of zo= sort or =Wther has 
to be established, now ci=a we aro analyaLng Covor=cnt policy this 
wolfare runotion =t. -. t to r, =* extent rafloct a vocial woiraxo ftnotion 
of t; =O, Cort, Tho difficulties vxr-ocirtod with this concapt aro lej; ion 
nn& well-Imowne -Elor (= rwaryuscay Lovevarg it in sufficient to report 
I=owto j=possibility V"r=# 
The azionication of velfzro Vhoary rropo. -cd by Arrow ja as rollowst 
AxioM I for all z and y eithar zAy or y It z 
Axiom 11 for all zj y omd a JX zHy abd y 11 z tboa z :1z 
Deft* IXpvM-y It z 
Wa, 2 ZIY =- xRy and yR x 
Tbm* I ror CII ze x IZ X 
rroor In Axiom I lot ynX 
Tl=* 2 Ir xPy thon x Ry 
Proof By dofinition I and Axiom, I 
r=, 3 It xPy and yVa Uum xPz 
rroof If x 11 v =d yRz then x It r. bv Axi= 11 and Tbov= 2 
If -7Rx =d -c rl y thon Rx 
But -zRz =- zP% dofn, l 
Th-,., - 4 If xI Ma 71z than XIz 
11toof xIyzRy ar-A yUx 
Daft* 2 
if z it y end yRc thon XRz by Wom 11 
also if 7Rx ema z,, -RT then zR% by Axiom 11 
X and XAM 
#5 W., 504- 
T" 5 ror all x and V eithar x P. v or 
Froof Evom deft, I =d Axiom I 
n=,, 6 If xpv cmd yPa then xPz bj thcox= nI r 
pz rt y deft, 1 
9 
0 :r It a by Axiom I 
Dorno C(G) is the cat of aU altarnatives x in 3 jr4oh that, for 
overy 7 in SO xa 
Tl=s 7A naaaaaa: 7 and sufficient condition that zP7 in that 
x bo tho colo cle=nt of C(Cxv y. 7) 
ft-loof Cis 3r. 7 -in 
tho vot of two eaternatives x =4 y 
If xPy then xnv azd iq It x by 0=3* 11 =d I 
T"=-s x C(C=I, 7J) 
But zP F- a Lafto I 
-: rll -7 
Thu3 y c(Czo v. 7) 
Dafn. 4A wcial uolf=o functl= ic; a p=oosa or z: ulo WhLchp for 
caoh cot of Wividual orderinCo n9** op R for 
cate=ative cocimi ctatoc, otater, a cor=c; oaa. ina cocita 
orde. -inr) of altormative atatev# Ro 
With thece basic exLo=#, theorc= =d dofinltLonu wo c= conut=ot 
a cocial wolfura ftnctione Arrow# 1,,. ou=crs now procecan by placinir 
cortain rootrictions on the form of tho CO-oial wclfcra D=tiono Firat 
if an adclosiblo cot of ordarin,; rolatioan ic a cot ror wbioh the vociol 
walra= f=tion definoo a corivaponlinj U ia roarorablo to 
uoz; =o that =o ponsible c-rdorinm mv not cAmizziblo In this cenzoe 
A Goverment mcýy be quite cebivalcat. to tho plikbt or foraLlp oxchmica 
Speculators %to maka a capital loss in a devIua-tione 
-205, - 
(lond it ton-ts 
AMOTIC an the cLjto=atjvca tharo in a not 3 of throe altarnatives 
I r-ur-b that fox uny not of IrAividual ordorinea TIg*s9&T. of the 
altcl. nativea in e; therd is = admIccible root of individual orderinCo III, 
'A. of all vio alto=tivoo much 
that for oach individual 1,, x R. 
itr x -&j v ror x and y 
Ceocad 1t, Is, reasonable to &a=m that Individual and social Ordor, 
- 
Inro vxo -LO . ; 4aitlvoly iatir-Ociat&do 
irondition-P. 8 
Let at R ft and 
R bo twv veto or Individual 
" rolationzt A". and 
It d Id 
' the co=ocpondin, - orderina , cocial ordorin,, fs an P a: 
p/ cocial prcfer=a relatlow., Mpposo for op-ch I the 1ndLv1dual 
ordorinj =latioms ara comected us follows for x and dietimat 
f=m an cato=tivo tx ni"y' iff x" Ft i y' I for all yx 11; y 1 . 0, impliest x A, yI for all ypxP; y implies x pi 7 If 2Py 
I thcn xP re 
Third It see= that irrolovant alternativewant bo rulad outo Pibuc 
tho to" welfara I%motioa xuab ImIleate a choice betwoen alte=ativea 
in a Civan owdromant basod only upon the sltc=ztivcz, in that ozviro=onto 
Com I It irm Is 
Lot ills of Rv, andalp R,, bo two votsof lndivLdual 
ordorin,, -s aud lot 0 (G) und CI (S) bo tho correapondina cocial choice 
ft=tio=o If for all individuals i ana all x and in a Civon 
cnvL=! r, =zt S, x i1i y irr xHIy then a (a) =0 the ruzoo 
lbarth tho covereignty of citizens z=t bo j-, pm=tcod* 71= wa 
c U--a t. . o cordition thatt 
. 
E, c#rALtt=, 
740 cocial Ualfam Amotion 113 nOt to be imposede 
-20&- 
Dofn. 5A social velf=e function la raid Ik) be Ippoted lfg 
for isoma pair of distinct altarmatives x and y9 x it y 
for any act of individual orderinm H, # *. * elp 
whore H In tho social ordering correepondinj to 
21# *0 of a K* 
Fifthl we azouca there In not a dictatorshipe Thuss 
ConAltion-It 
Tue gocial volfara function, is not to be dictatorial., 
rorn. 6A cocW uolfare f=otion is oald to bo dLctatorial if 
thero exicto an individual I cuch that for an x" y# 
x P, T Implies xPv rec-ardleco or the arderinCu Big, 0*q 
npt of c. 11 Individuals othar tLan I whore P La the cocial 
Preference rclation cOrrQcPOndiz13 to aI10, aIRr, 0 
Lot us wi asz= a oocial wulf=o fu=tion c-atiafyinz conditionz 
1-5 wul tbut tho entire uaiverce ia tim cat of t: =aa catc=ativaa can- 
Uoried in conditiou Ia Lot V atand for a cat ol". ' individualas, V/a Got 
of onc individual czd V 
// tly-, sot of all indiviClualce 
Dofne 7 ýba oet V In docivivo ror x UCaiMZt T If X -71 y and xP 
for all cots of admicciblo individual ordarine relations 
C=h that x P, 7 for all 1 In Vie 
Thm, a let It 
ID znd R It be two outs; of 
individual ordo--in--. o ouch that for a dvon dictinct 
x =i ye xP il y for all i for which xai ve If z Py 
then x ]P., 
Iy 
where P and 11 / aro the cooW p=foronco 
ralatiow corroopondinr to Ulf *e of Rn and It 0 son 
/ 
Proof. Let & be tho altarm-tive dictinzt from x crA y 
lbr each I daflno R cuch thal i 
xniy iff oither x 'It Iy =d x10a or 7=m 
0 v-207-w 
and for each I daino R, such tbatt 
4ý 
x Ri y Iff either xR and xz or z 
rrom 0ý 
xfn ft, Yf Iff x" Ili Y, for x/1 14 Cis vj 
froz (3) md condition 3 C Txt T. 7) C' (Cxv 3r 
27 
M= C (CX. Tj) ýPntainz OnlY x bI 7=* 7 
Th= C 
// Tzo 
.. 
7) contains onlx x ors 7 
-(4) 
rtom (1) and z0fto I for all i 
7 pi Z Cinco Ri 7 
r-. =(2)ozd Dafn. I tor tal i 
A 
.V Pi C cince -0 af 17 
Tt=:; if x-A x and y'V- x tj= x'R iff 
x IL f 
Also x pf", z End xr 
Al 
a for all y 
for G-U I =h t1ut m Hfj" y than x n, y by(I). since 
x ýý z 
Dy IVPOUIOGLQ xPy thas x rýI y by(0. 
for &U yy IZPUCO x 11 ,y vom-UmmýV 
y/t mmw.. mý for ally, 9x Pl 7 ixplion x Pf y7 
of conUtlc=(2) um catiai'Lcd by (51 (09 (7) 
Zh= 
above to find 
tt7) z 
xP1 yo 
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tl', -Z-o Ju -r, = cot of Imaividual ordcmina rulationg w 
L-, ## ** *y it, ccuah tinat xp-, 7 
forall i inV andyP, x 
for all i not in V for c=o particear x and y cmd cuch 
viat via zocial jTofcz=o*, roimtion yiolds 
the Outcvw x then V is doCoicsive rcr x &,: -slust 
r-roor. aa lu a oat of lwUvidual ordwinza m=h 
vmt x2 for all I in V 
-py ivpouwcic 
viat xPIy for i in v and y pl. x for i not 
in V thont 
x P" y 4£ x Ili 7 
2 . bum xVv b7 Ulme Oo 
Tl= 10 for cv=4 x and y sr. =b that xV Ir. a doclaivo 
cat for x U'Lainst 7 
=ors &P az x for V wu! y far x in Zorn. 
III= by coadition 
ý, y rl z or xry bj Zcfn *1.. (9) 
I Ut RIO 11" be Oro Cott of individual orderinco 
wach that I 
Py for all L 
f or an i ouch that x R-, y thou x Pi by (10) 
xPfy by TL =a 0 and (9) 
Thua by dofiniUon of V tj xP1y for any not of orderinas 
mah that x pi ,7 for i Lu V'f's V 11 x for i not In V 
(for no i). By Thm. 9T 'iz tlcciuivuo 
it v it; dOclr-ivO fOr x aCalnnt y or y *,, ýminst to 
lo dooLzbe for x a, -, ui=t z vhoro x, y =d a am 
dictlact alto=tivco, 
r, rooff ADM=0 V 1: 0 docieivo for x 4pInct y. we Immt 
prova V/ la dociaivo for x sriiiist any i: ý x 
Lot tho individual in V"have the numbc= 1. lot RIO 
11 
. catinfy 
tho following 
x PI 7 
Y Pi z for an 1 -(12) 
z Pix for 01 
x Pi V ror all i In V 
:. I=s xPy by r<)fn* 7 
yPim for mU i in V 
thus yPz by Thm. 10 arA Doft. 7 
xPz by ', I=. 3 
But 7. Pj z for all I in V" fr=(11) andC12) ---(16) 
(13)ic rewritten ao 
z Pixfortai i not inv" 
IS -a tho h,,,; ottozcz or Thoo_-Q: a rxo catioficd by 
(16) cnd (17) it followc tlr_t V dccicivg for x 
aZainot 
If$ howovers VI in doolcive for y nýAUst cl lot tho 
foUowin4-, cw-juuc, = imia 
x Pj y for ell L 10) 
y P, z -(19) 
z P( x for all iý 1 ýftwmmm (20) 
140 a0va(ld im; Aioc *-ft P7 dnd(1q)Lm; lLoq 7Pz thuot 
2Pz 
But xp c 
'61hic. 1i b. Y(20)tmd chowo x a* docicivo scainat Z& 
-21 (ý- 
T1=@ 12 For evvrj pair or alternatives z 0, y and every Ono 
co or sot of individuals it Is not tzue that V/ is 
dociuivo for x auJiist 7w 
rt-wro lxcumo tho contnwys Lot the combor of V/ be designated 
by 10 L*t y/ be an alternative dictinct from x azd yo 
I! y hypothc-cia V 'ir, dociuive for z a&ainut 3r This 
in true rcer V 
Zmzs 
V/ io decisive for z a&uirxt any y -(21) ýX 
1br a fixed y'ý- z lot z' bo an alternative, to z and y 
V/ is docisive for x/ ag3. inst y/ by (21) and n=* $11 
If Xa X1 
V 10 deciaivo for z" ck-, ainnt y" p=vidod xy 
7ýX/ 22) 
C1*083 c. -. y X /ý z and a 1mrticular y // distinct from z and 
X 
Ua--v the choico in po3olblo(22)DtJLll llolda* 
; ub x' for xp7 "for y ard z for ss 
V is deeicive for x1 aC,,. Wet z provided XX by Tl=. 
VritLcC(23)und(22)to,, othor 
v In docluive. for any x" aml at ylf- providel, 
X t: k y/.. 24 
(24)LL"L lion 
fox an X i=d ytXF/y whonover zfP; y1., 
T Lhis (Uct-3tOziul r-001-11 Wolr=o fU=tion by Who 
=d oo coudition 5 in coritradictcd* 
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Wo c=a now to tho cliwx of tho discusnion uhich ia callod the 
Ge-"o--al lbst4blUty Tho-, or=, , Tau In atatod na tonovat 
silf tha., O are at I=t t, %roo altomitivas uhLch tho 
of Cociety oxo t1rce to ordor in any wayg 
thc, n every rocial wolf= J%wction eatierying 
Cozaition. 3 2 wA 3 QW 7iolding a Mcial OrdD-'Iykg 
r, atjs4ing, Axims I and 11 =ant be aither impocod 
or dictatorial*" (Arrow Ps 59) 
Proof s Lot 6 be the set of tl=o alte=ativea 
(coo Cond. 
ror oach pousible ordered pair 
<x "# y" > th=o ic at 
legLot orle act of lndLvid=la iatich Le docisivo by llm* 10. 
Clmoce wy cetp V, v WlUch in both docicivo for como z' 
in 6 azaLn&; t soma y" dir., tl=t flvm xf in 0 end vilich has 
V-o feweat vg=bora 
Let a be tho othor alto= Aivs 
let the cembers of V, numbar k docignatod 1.1, k 
Lot tha r=-Ih4or or individuals bo doci&mtod 
ic Ip .. .# 
lat v contaln IndivLdual. Is lot V. coataLn individuala 
2# k u-A V. InUviduala 1: + It 
vI Is decicivo for x anzin t7 by conotruction 
Thu3$ 
any sot whi(Z in dcalcivo for coma alto=tivo In 3 
aGainat w= othc-- alto-. =tivo containa at I=t L' 
g3aml)=* 
sinC4 V2- c=t. Linri k-I taczboral 
-(26 
vz is not docitivo for ony alU=3, UvO is 5 NSALaOt 
on, y othor altcz=tivo in S - 
(27) 
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13Y TI=* IN 
v/ ia not deciniva for arQr ulte=ative u0mUmt wW 
other altornative, ---(28) 
Lot D, 11r, bo a set of individual arderinca ouch 
th-ats 
for i In VIpx Pi y and y P-, z 
for i Ln Vz #zP; a and x P-, y 
fori inV-3p yP*, sand &P-, x 
Prom(Wand(30) x P, r for an i in V 
uboro P 10 th* 8001al PrOfOrOnco ralation corresponang 
to HIJ 
A 'Uk 
Prom 
(30) 
z P, 7 for all i in Vz -(33) 
Prom(29)and(31) 
yP -I z for all i not JLn VL ft-m-mmm 34 
Vow orappoos aPy 
F=m (3% (34) and Tl=* 9 it fonown Vz 10 d8ciGiVO fOr 
y agaimt a which contradioto(27ý 
Th" uo =at mW spy or 
yRa 
whero B is a vocial ordering relatlon corivapondina to 
Bit 00 *1 ut, 
r=m (32) and (35) 
xFa 
P=(29) 
xpiz for all L in V" (37) 
Vbilet from (30) arA(31 
z Pi x for i not In T' 
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33y FAI=. 9p (36) -(33) imply that V/ io deciaivo for x aLmInat 
to IrMup howovert contradiota(201 Tbw# if condLtiono 
1--5 aro t&an toGether they am contr. -diotM# or if 
coaditiona lp 2 and 3 V" vatLefied then eitluw condition 
4 or condition 5 cannot be* 
6 
If thia ic so for thr0e alternativea it =at be so for on'. nonce 
we have to concluda that a cocial welfare funation built up from 
individual valuations Ica Impocciblo unlorm a mcasure of imposition or 
Uctatorahip is PrOsOnto The W01furO function of our Govor=nt 
dociaLon-wker cannot& thoroforeg be said to be 'dOM0CVMtical3, VO &=ivod 
at* Instead it =at be construotod on the basic of tho preforcness of 
the Government docicion-cakers To discover tho welfaro function of the 
decLsion-cakina p=ceag ow does not &Wz. the ; rovarbial #== in tho 
street' but those who r., mLyulato the instr=nta which aro uced in policy 
oxocution (coo TinberGen pp, 17-18), 
r=thor than tHa the fo= of the welfuv funationp eithor Imposed 
or dictatorialg can bo deducede Tinbargm describes the rolationahLy 
botwoen the policy-caker and tho aitizons ass 
*If the P=ferencoo Lundorlying a decicion 7 are conciatent, 
they may bo rep=aented by come centrcag Cal--ezbraoing, 
concopt in tho mindo of tho polLcy-makeral which we umially 
call wolfam or utility of tho aconoW to vhLch the 
deciciono roforo This welfaro concept vill lareelyg 
but not aliwwa comPlOtOlYp coincide with a cox-tain 
roprozentativo individual wolfam concopto In ot1wr 
words# t1ho wolf=o funotion accordinc to which the 
-policy. -mLor noto vill dependt amon.,,, othor thliZag on 
tlio quantitative and qualitative alewnto that alco ' 
enter into these individual utility functionae In 
aMition, Ocollootive MfeMneog' will co= in# that IOP 
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prererencoa taken into account by tho policYlocakcr 
because or realing himGolf rooponalblo ror thOlOc=W 
in a collectivo a=aos" (Tinboreon. P*, 11) 
Row. az 'wro have Goong, such a velfaxo function ic in part dictatorial 
aince our policy-ca-ker can dcaido vhat to do doupito tho prefe=ncojo of 
tho citi-tona. Iloweverp cinco tho policy-eakor ic concernod about tho 
IiALvidual wolfare of tho citizens he in not entiroly dictatoriali, F= 
our definition of dictatorial wo can coo that Condition 5 cmt bo violated 
by tho aboya coneopte Tbua it followo a wolfaro f=zction can be 
co=tructed. for collectivo deciciona. 
A difficulty arivou im=diatolyi, Wo saaarted that e1wices could 
only be =ad* between alta=ativea that exiat In a C; iv(m cnvi=n=nt. Thus 
a polIc7-c=kOr can only rank a littlo roro unemploymont aGminst a little 
lo-'a inflationt GAY# if they both exicto Eencog It sac= difficult to 
Onvir-aCe how Condition 3 ca= t be violated us wall* A policy-caker 
in choosind botween catmativou that could bo attained in an environment 
which he has in part,, QnYUWg constructede "Ibust altc=atives am not 
given but arog thomolvaeg the outccmo of provious policy decisiona takAn 
by the policy-clakore Henco sinco all orderinGa arv potential It cooma 
that to know tho rmking of x a031nat y is to know wMe the policy- 
cakerto decioiono It my be that another variable W influence the 
cb, oico actually mado ainca It =, v be indloativo of re"ona u-by x chould 
not bo ynterred to yo 
11oroovors it ic Cuppoced that any GiVen policy hau cartain aido 
offe0to In which tho I)OILCY-Cmkor in not intereatede The policy-mAor 
ia tbuo cuppoced to'raL-, a hio docision on the b--aic of his rgu*ind of the 
valums or tho tareat variabloo only* Vow thin ico to an extent# 
tautoloem cince tareot variablon are only thozo variablo a in uhioli tho 
rolicY-alker Is interouted but ono important remdt can be obtained* Mlia 
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ic rcally an i=lgorous statomeat of ConcUtion 3 AbOV04, Mwevort 
beca=c of uncertainty wo bave arguod that lL=alsv=t' vexiablea cay be 
rolv=t ac a VAdo to pollcievo Also bocau 0 there io no le-inal 
onviror=nt in the senaa of alternativen laid out like co=odity bundloo 
%, v hava reawnt I thinkp to doubt that Condition 3 can ba mid to hold 
for our policy-a3kero In othor wordsp our policy-makerfa deeLcions do 
not root solely an hia preferencoco 
It soomas yrlma facies that Uo co opt of a valr=a itunction 
enumdated &UMO Is not thO GimPle collectivo wolfaro Amotion that 
Timbergen cupposea it to be* Dot only doea tho above vacm to tbrow 
doubt upon the ability of the POILOY-Onker to compa" deoired statoo 
with actual atatea on the bacis of i=Uvidual welfare but Gjro quoutions 
whathar he can in fact parfo= tjjq r(ýurth gtaZe of policy takinal an 17 
tho act of docicion* But before thin doubt In ana4sed more'deeply 
, ina 
lot un considor tho third 12taM of polic, 7,. tVginj that or estimat 
tho offecte of altormtivo polic4oa,, 
Ve chall not here 2ockk at the varioua co=s ooonowt-ric or otherwiGe 
of estimating the effects of various poUcion but we aball attompt our 
amUjais of tho naturo of thic eati=tioaq In terza of Tinbarconva 
procaduro this otace is easontially the finding of causal relationsUpoo 
be means of our modelg botween changos in the instrument values and 
chxiým, v in variables which wo have tormed targatoo Since we are 
concerned basically with two chzmCoa cur. cauzes aro offi4iont caucau in 
the Aristotelian mance "7 (It muat bo oapb=icedp however# that thoce 
rolatLonchipu are not looked u; on as cauml but ara moroly co=. olationa 
botwoon chanCoc in values in a givon equations Va would contendt 
however, that unloca this corrolation Ls aupposod to Im causal then It 
la of little use to tho polLcy-=korwho =t be cure that a givon 
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instr=oat chariCe'=t lead to a fprodLotablol target vcaue ch=&v4o) 
Hancag va wich to azooss the extent to which4t la true thatl cays an 
increace in money cupply will oauco a fall in tho =to of intereste, 
Dow this is escontizaly tho Com problem we faced beforo,, WO have 
aot up an acent, whose behaviour ia only evinced in tax= of the ch= a 
he can effect in a Civen situation* At the G= time this agent mwt 
&ct within that cituation In ordor to find out what hic be]=vLour can be. 
110 havO BOOn tb3t Owl-=I 8n; aY&10 in this GituatLOn Onds U,, 'L Very differentIr 
from that not out by traditional action theory* lu Particulars we have 
found Qat the szeumed, arAlogy botween 'Conditionals end caumaLty is 
invalldo In thOI30 circu=t=008 it coema to be a mintakev on the pcLrt 
of policy-Oakeraq to look for rolaticnahLps in which thio analoa ill 
aPPmr*mtIY upbeldg for if tho wmloa iq not fully b*=* out there ju no 
r'Dac= to SUPPOGO that aimply by altering an ingtr=entig value one cm 
alter a tarGOV2 valuO without altarLng the inatru=-ntfa value &ad go on, 
$Urthormoroo ainca wo havO cOcA that tarsato wA Lnotrmnto aro 
caurally related not only is the definition of one meanincloce without the 
definition of the other but also the process of causation would I think 
predict that noith. or the observed tarGot chanaes nor the -related changpo 
in inatr=onts are vii7thins but tvo ctaoo on a conUmUnc Proceono Hence 
to assort a caucal relationship on these torms one can bardU uso the 
concept of a t4r&vt which one can hit =ro mr loss exactly but rather a 
stato throuah which it would be desirable to WO at a jAven eptme/timeo 
Clcarlyg it Io importa4t to achieve this state in a way that doca not 
; coju! lco against onola ability to pass througt even more dosirablo states 
lator ono, V12on lookod at in thin vVo, the Tinbert-, va r-odol by usiM; the, 
concept of tareat# Vhother r4linj Or GtatbnarYj itnorea tho f=t'th't 
policy i'a a Continuoua Proceece It is not simply the Cattinj Of targot 
varlablo valuan cmd "hievina thO LUstru-Mmut VUIUIDD th3t will "h'o" 
thomoa 
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Va have characteriao4 tbo third stage of econozio policzy as the 
findLni,, of efficient causal. ralationzhipa* Vow those aro relatLonchips 
which liniz the source of a chan, -,, e with tho cl=nzo that occurs* 11ducas 
in tar., -. 0 of Oeo=icss we =e concornod prLzarily uith flowa ovor time 
rather than stock levels at a particular timo* In particulars It is 
cz=n to ascart that a cateria paribus interout rate inereaza will mung 
an inflow of short torm capitale Yot It is clear that this roapance is 
roally the rocult of covinj from ono stock equilibrium to another on the 
part of holders or international. portfolion, 0=0 the . 1attor equilibrium 
jo rench d clearly the inflow of capital will stops tbus a contj=ucly 
chanSina Intcrest rate is nocescavy to causo a continuous inflow. 
9 Our 
concentration on the &naYDig Of Officiont, call 00 prvoludea our atudyine 
anithinz, in to=* other than flow analvoLug for It Is only in, thoce t0=8 
that changoe in the values of the two variables can bo lntcxT=ted. in 
tcr= of efficient cawaas it =kog no Gence to talk of tho level of the 
CtOck Of mOnOY C011 ina a Givon pxico level for instance cinco there Is jxý.. 
where implied a relationchip between chanoo, It follows, thsal, that 
tho Tinberuganý-typo procod, =o cannot take account of stock variablou 
except in now te=as 
In the IiLtt of tlw abovo wo shall now consider tho problem of tho, 
separability of tarC-eto and instrummantso Broadly thrGO lizos of 
critjLci= of tho suppozed cep=tion have boon raicodo Firatv targoto 
camot be apociried bocauao of difficultiou over the tocial walfare 
not 
fumotion, aecond the rolationship betwoon instrumonto and tarCata =y1bo 
quantifiable and third tho ctatistic3 r. V bo interior and co not Po=it 
a choice to be made botwoon different modole. Sinco# Iiho, Tinberamp 
ow &W cay that tho procoduro outlinod above io woful only whoro the 
ai= of policy are clear cut and tho rolationabipa woll Imown and 
se; x=ble tho above arj, =onts do not conatituto a cariouc criticiza of 
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Ulu sort of policy cckLng. 
Inatcad wo shall attompt the-distinction and thon d=v come 
conclusions ft-om its, thuidell quotes rblak in stating: 
tarGots refer to variablas for vhLch we learelp 
in3trumont, o to thoco for whLch wo $do not carolou 
(M, =doll Ro 202; reference omitted) 
Now it cann t be that tarcats =o dealred except in Icolmticm from the 
1=t--==tn which can load to thoLr achlevoaeut for if both azo doglired 
togothor than wo cannot differentiato between targuts and inutr=entg 
on tho buaia of more or lerm dosirodg Yet +aLreets axe not tQrj5,. Otu in 
OffOct unlOG9 there Oxicto = i=tru=nt which Lo capable of brinZ; ina 
th= aboute TWO one cannot conmidar tarCots v9parato r=2 instrumontoo 
Tot if the sepamtIon io not pousiblo upriorl no variable c= be com- 
p=d with anothor in order to dJL=vcr whother or not it-io a tarcatl 
to say x in preforrod to y cuppoced that x ia cepurablo from y* 
An altera'Ative approach It to clausify erds vind z2oano on tho bazis 
of t1wir funztlonal ralmuorahip,, Thus$ 
"o *9 the claz3 of moano which 9e9 oxo of a qu=titative 
ch==tor =d szo uned for ftvquant cl=nCoo will be 
called irwt: nlm uts *a ou (Tiavrj; vn Po 5) 
and 
%=titativo policy Ln our sonco * o, s will bo directod 
towarda tho attaL=nt of ch=j-, en in q=titativo al=j 
that In ch=Coa in ccrtzJ= economlo variablon to be 
called tarCet variablea or just taractso" (Tinber&m P4,3) 
Clearly the tarLata =e iisimply the enda of qu=titativu OcOnOMLO POUCY 
and aa ouch are stated in tho policy makerlu volr=O tuaOU011* 7ho 
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Instrimanto aro clm,,, lY tho mans by which thoso targots =ay bo reached* 
Uelatod Lu thio way It im yo"-iblo to clamsify ln--trL,, =nts as cw4wo mA 
taraots an thalr effoots. It =ot be poJLntod outp thought that taraq. to 
are ma=ly a cub-cluzo of an effecto and am calectod ou the basic of 
policy-cakorle prefcron=# 1ýut since to rrofer iopliou vepamtion. we 
havo the amw problcm as borbroo 
It in concoivablo that targgata end imtrumnto could bo saparated 
b7 Gzaumptiono Ono coulde for instancol, enviraýv, targoto as the 
Pwimitiv* tc=G of a calculus and L=tru-. =to an vocabulary introduced 
by those torma-m In thia case thore would be no roawn for holding Ono 
Primitive tareet rather than another eA doeirable. There would also be 
the r=blcm: of baina able to make ono te= primitivo at will, if this in 
co, ons zmAt explain why this balTens, It r. 00.... 3 0=18 only recourse LO 
'to docirca and to the difficulties outlined above. 
An dItc=tivo app=ach would bo to look at tho abovo procedure c6o 
= idca typo noxinat which actual rolicy making may bo analycede The 
t=gotu would then bo rop=ted by IWpothecice Tboy would be a set of 
postulated onds towards Which tho I)olicy-c. 2kara ero cuppotod to &cto 
Ono c= fr=o mdiction2 In tho lij; ht of the Coaln, 1=ofar &a thia 
Interprotation in just tho econozic policy outlinos abovo Is part of 
economic thoorle Dut not only do we reads 
"The lozio of ffinding the bast oconemic policy,, that Lot 
of findLnZ the extent to vhLch certain mano chould be 
used in order to achieve certain &Lasp io# Ln a nonso, 
an invorzion of tho loZ; io to uhich the oconomict, lu 
ac=oto=do" (TiaborZen P*9) 
But also nowhoro do wo find an oxplanation of uhv thic r. =t ar ; xoceduro 
W%ould bo adopted rathor th= anotlwr* rarcover in the AbOvO tbO'POlicv 
0 
=kor ie envica.,, -ad to bo able to articulate hia targets at vill whereas 
in economic theory tha and in soon ac cort of prima cover of &U economic 
aetivit, V., 1: owhero aro there rur£uctionn that poUcrcmkorn hava eiv= 
ende uhich am perfeatly &ýeneralt Instoad tho Inslote=o le upon = 
*ad boo$ uco of tho above considorations and th=* ia no question of using 
thaso =dols for thLo Y=POGOO We wouldp Ln additLong argue that ouch 
use in lc; oocible vmYvaY* 
lbr a cot of ventancon to bo ucod as a thoory to oLthor- prodict or 
epncralise upon tho world* it =t satisfy two criteria. First, it 
==t bv cor=opondence rules rorer to the world it is arAlysLný, -, and 
cocond it cut Yield consequa=09 that 0= be tootod caninat 6ho data. 
Sinco tho r=corn of tooting corroo. rondcneo ruloo mat be urod in roveract 
it is surficiont and necessary for a sot of sentencee not to ba a thocry 
that thqrdo not and c=mt contaLn corroupondmo ruloce =a wo sball 
att=pt to r=ve for Tinbcr,,, on tnpo models, 
It La both nococoary and Oaficiont for a corrospondenco rule that 
the AxIon of Coastructibility*holds. ThAt LO we Met CLSOOrt tbo 
exiatence Of at lowt two a data; lauruace "a thoo"tio 
lanzwc, 00 Tl=t if wo chow that in Via Tinbergvn-type of modal one or 
the other laa,; uaZo ia exaluded thon wo h. %vo chown that Vw Axiom of 
ConatruotibLlity is violatod and co no oorroupondanco ruloo can be 
forthcominas 
Lot us azaart that the cantemou or our codol mv p=ly thoorotio. 
In thia caw tho policy lavocribod ia iaicpljy that of equatina a given 
trado-ott botween aim3 vith tho rolative conts of tboco ai=* An auch 
it in no different f= tho theory of con&u=r do=d dovelopol by 
Earchallp , ', lutalW and IU*uo 2hat In lmpor. -21blo to ancooluto vith 
data 
Lot un wv bocaute tho tubetltution offect In olzrj 
uscum our modol ic C=pocod Of Puroly aXoreLAUVO cquatiOn'o Wuooa 
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fro= a Civen data* In ouch a codoll no Is voll knowng Otho theoretical 
te=o can only be dotinad by =zna of obsorvablo properties on condition 
that tho thoox7 cw=t proporlr bo adapted to =.. r vituationoo" (Bralth- 
waits P* 709 waizw wo can anvicac-e two l=. -ua4; es but only lawfar ao 
it ap. -ylios to the obcorvablo rzoportias by which the thoorotical to=s 
vero ox1ginally definode Thic in aimply boo=se the theoretic torm* are 
not Concralivations au Lo implied by the azlom of conotruotability but 
=rely toras for a cot of observable properties* 
rinoaly,, let us view the procous of scor. =Ld PollcY outlinad abovo 
in more Ceneral, te=so Wo read of trado cycle modslas 
*Mo policies uu, &-, eated will ba no bottdr than the r-odals 
fr= which th: rr a. -, * d=ivedg czd if thew modolu do not 
precont a fair approximation to *what happens durine 
buzineas cycles*# tho policLea likewivo fail to provide 
a proper utcarting point for the rmotical policy-makcre* 
(Matthewo Po 170) 
F= thin we cay arow that in cottir2a, up a modol, it In imporatLvo to find 
that tho Axioz of DiviaLon holdr., p Lou as vo havo coon the methods of 
analycia ucad in econozice accumo that the Axiom of Co=tz-uotability holdse 
But as wo have coon# It ic impouciblo to catioff tbo Axiom of Uvicion 
g-a. d tho Axion of Constructabilitye It coacup than# that one or the other 
tuat be dLecardedo But if wo dLsc=, d the Axiom of Divicionj we =t 
dicicard tba MUM, of oaUr4, lItY and an Us have seen# tho notIona of action 
and docitione Since thia wholo tboory in b=ed upon thooo notions$ thin 
lu not tho courea that vill, bo taken* Latbar wo chall assort an above 
that tho Axiom of Conatzuetability dooo not bold* 
Thua vo muct ausems tho TinbarCen-typo modola so to thoir offectiv()- 
nozo La voxllýrixw th* Axi= of Divialon for a Given rolatior-r-hipo WO 
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ribal " recall that tho Axiom of Divialon coparatos cz=al, from nm-cau=j 
ralationzhipa und co for it to bo effootive It mat bo pousible for non- 
=ca rolationships to bo formde TUas howovcr# Is not pocuible in 
a modol. only tautoloZiao can be doducod from a modol and co co=lu- 
gijoao =o fattachods to promir-08 analyticalve If comaluai=s are to 
be of use then thoy must correlate vith an cm; itioally bazed lontityle 
But Wo mo=u that tho conclusiona am navor rol*utabla ciace in a 
comisteat deduction only an 43XPMGUiOn Or its fOr-=l wCation. can be 
doduced (but not both), 
10 'Tbus If TinberVn-typs molo1c; can incorporate 
tho Axiom of DiviaLon they caz=t r-anipaato it offeativoiy cir. 00 non. 
causca rolationabips would ba icpocsible to findo 
florcavarl, the Axiom of Division can t be Incorporatod Into a IoZicaj 
fr=work for if it could# cau=l ccntencas would thcn bo truth-fmotioral 
Yet cortain v=c9ca ban been achlovod in axiomluiaq dccLfjioa thoory In 
lof; Lcl 11 urA co wo mwt conolude that tho Axio= of Division ic not 
incoryorated into the cort of codela vo have boon conciderine, 
This conclusion I=pliev two corrollarjec. Yirrtp the sentences 
vm3- God by the c6bova modala axo wmlytlo only wid wn-cauwap becauce 
of tý, o aamoa of both t-ho Axiom of Divialon ana tha Axiom of Conatructa- 
biUt, ve Second thoso modala cw=t dolincata totivitiou for a p=tLcuU 
acento Mo Uotiona that CLrO ; rescribed are no doubt corrolated with 
empirical ontitico and 
ýVOfrxr an thic in tog =for to non-omyty cats but 
tUc non-captineca in not dcrived analytically r= the vLry mature of 
tho rolationrhipo rzthor, it La Impoced as a coanina on the vyobola 
in tho oalculwo rmnoop inotoad of a rolationship botwoon a 
'CaUsA soutonoo wa a por-Ceived px0mao a cor"eIrtlion in cupponed 
betwoon a modol. of behaviour znd bohaviour In taot, Inde comlation 
ha we-. Fowi ime6wes" in issial of 4116"is" M-1 :6*! Rifiew im CPWA 
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tO 320ti bOWOVOre thO rcmlt or a VýMthdoia ainco the Aidom of Construotao. 
bility lo absent but lo a rcmlt of tbo ur-O Of qmj8pjwS,, o=jQtjvmj. 
12 
Vo findg th=9 that the traditional concopta or Oconomic, policy 
are not only Ir=pable of darivinj activities but alao a" incomistent 
with tho, kind of ecientifia methodoloCy to which they anpims It lot 
hawavors of importance to mak clew those conolusions In tho ll&ht-of 
code= Doonomic thooryo 
CMNEU TWMVE 
on a neviaLon of the Them of Aotion 
It In a conclucioa of tho theor/ of action that action 10 Covarnod 
by tho principlo that Onda Cmd r. *=o aro loGically consistent* Thin 
implies that not only cast tho moann; of achievinj a given docirod end be 
loe; ically consistent with each other but alco an individual must chooco 
consictently between various cada/mcana combinationne Me individual 
=wt. tharoforol, be consintont in tho construction of tho meana by which 
ho values tho various combinations and consistantly apply those valuan 
in the accoament of various actions* If tho latter requLrc=: at io 
F, pa=tced by com fo= of docioLon-cakina I=oooc; o the Pwinciplo of 
consistency can bo stated cwt 
if = iruUvidual colocto batch ono t or policy 
ona or ulte=ativo onol over batch two Zor policy 
two or ultor%=tiva twcý 
. 7v 
ba doon not at tho camo 
tim coleet two ovor ono. " (*=cl= Pe 65)0 
SuGh a principlo a. Uows action to bo cubjocted to logical mialYcia* it 
LD a1OO POr-sible by equatin,; rationality to tho conaiatency of =do =d 
-2,,, >- 
moans to aquato the rationality of an individual with tho, abilIty of that 
individual mako tho soloction of given catornativo actiono a catter of 
logLac, 
Ir wo Lenore tho crltici=a nado of cuch a ttmry in p=vioue 
chaptera then we cbculd oxpoot tho C=plote axiomication of tho theory 
of action to be poasibloo But a=% rosearch ceema to Icnoro tho point 
that the theory of action io not Gimply a matter or the logic of cboicq, 
ubilat it implies narW ouch elements# o*C* in tho seloction of notiveg, 
it alco Implies othorap esge the matchini of motives linked causalll 
to actionot It would r-ocmi, then,, that to baso the utolo of a theory of 
action upon the Principla of conuistency ic to ignoro othar Important 
facote of tho cxpl=tion Of action, 
In p=ticulr. -# two featurea of actio= are completely cwept saido 
in tho C=zictoncy view* Firotq no acco=t is tak(m of ito causal nature 
and# Decondg the concept or a free amut so boingeof nocoacityp bound to 
uco those causal rolationshipo that exist in the world io Irporode It 
is thoco, t-6v Lepored facto which we shall uro to rovice the theoz7 of 
action into a taro coneral thooz7o lot us take then in tumo 
Tho cmuzal naturo of a motivo/aotion c=bination implievp from our 
discussion of tho naturo of cauzalityg that both motivo and action aro 
oecu=oaccj3 in a continualm of cimilar combinations* Thus# if one 
cozbInation. occurs it ==t == that another combination will alao, occur 
at a later timo end co on# provided nothing elco occurs to chanZa tho 
continwin" A particular action then onco U-ten implion another action 
in tho car- contirpnim. Now this could explain tho pheno-mona doncribod 
an follows s- 
It* ** In =ny cuos thero io a virtual fc=pulcion' 
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to perfo= amautionai irmost=nt in tue cubseqwnt 
yoars# on pain of not being ablo to dcrri%po p=pcr 
benefit from past imeatments wmh phrases as two 
&=t cithor ex. -. Lnd with t1ho cmwth of tho mrkot# 
or ca=ifico what we have alroo-V invested' vo 
frequently mat in tho courso of our intarviews, =d 
appUad uhathar or not tho businoca was carninc 
Gooa- pxorita up to that datoo" (Rodda-wray VoIjF* 25) 
It ceo=s that firms ombark upon a pol. Lcy which leads tho: a to vzko furthor 
policies Ln tho c=o voino ' An far cm I knowg the thoory basod upon 
ooncictcuoy can explain thODO ca-'-cc OnlY in terms of =ortalnty or 
r-ictakoa in tho decision-mkinj rachino,, But it ccc=p by Ockhamso 
nazzorp that if tho Phanoz-Ona can bo explain d moro OJOG=tly by 
difrorent coaaz thoca coaas exo to bo p=. fer--cd* 
It thia explanation wero acceptod thon vo must give up all notion 
of explaLnin, -, action without roferanco to actiona co=ittod in the pact. 
vo cannot iawro thooo actiona by arguings 
wiliatorical coota have pwdorful miray over untutored zindso 
M4O Inte=1 revenue f5orvico insists that corporation 
accato bo Go vuluedo Vw public utility co=Laoiona con- 
older historical coato a relovant or even deciciva itam 
in Gottinz rates* han incur additional lousov trying 
to OCot, thoir coney" out of a venturo, Thoy all ny 
in tho faco of a bazic principlo of rational bol, =viourv 
'Bý-gonaa aro fo. -Ovar Otiaor CU ]? * 104) 
lho IXY to a Critielcm of this concaPt ig that ratiowl bobaviour at a T 
-Mlnt 
ja tim implion tho body of theory barod upon tho principlac of 
Connictencyo But if vo considar an altarnativo uso of the to= C=Giv- 
teacy, wo Con coo that . "Migler'n accortiono do not carzy i; roat voiGhte 
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it in co=on to to= a p2ruon an conzintont if ho holds the Ga=O' VICwD 
or perro=n the"ca-m actions over 
-tim-gm 
Wo shall czamino thin uzo of 
tho to= heroatuar to "W that uIthoUL-A ur2er special uza=; tiona it can 
imply tho view exp=azad by Stigler It la not conatrained by that viewto 
logical pars;, cotivoo 
jUrt. vie=oreg uro would area* fron v=cdotal evidence (auch au a 
po=al of tha =lca b; r which buroauc=tio ori; anicationa axe rm) that 
most of tho decicion prooed=cm of lar, -o coato= of ttw oconOW Oxg in 
faot ba-mod UPon tho latter inte. -; rotation of consistency, It vOc-, -G M=h 
ra= ratirXactory for Economics to accept this fact (if in fact it is 
c-. =h) rather V. = criticitLEG tbo 1=ocedurco on the basia of an Arefutable 
=del cur-h = pcrfact co: T4tition*thcorj* floroovore thoso thcorier; of 
tho fJL= moat recently developed by r=roso and by Ha=ic em; basic(i tj-, Q 
procc2cca within that firm rather than cO=oivlzz of a atring of dooisloul 
isolatod froa cach oth= by tho pint, 
a froo a,,, -ont is only ftca Incofar an ho can uco =2cal procatioas 
at hiO dirPOMI tl= fOr hl= tO act he =at G=ln tho vorld ho Inhabits 
with a view to findins, thec-0 causal =lationzhLpsi, Lz a ba3i=Lr%Lr# lot 
un thal a person will coz4uot an experiment on tho linou of a 
econtronea ax; ýarimant# to finI out tho cauzal xclationcMpa ho ccu 
man. Lpulatoe 11o will proceed by cxbitrarllýr =kina en "tion in order 
to find tho otato of affaird that action ca4soce Vo could Concoptually 
rog=-d our imUvidual cw proccadinZ on tho linen suCContod by Orcutt for 
tho invo3tirution or crairal rolation: i in'tho cccrc::; r. 
"ZOM, 2 
otipn rM Obclrrvod Chrtrn LrtObiecttvo Vavtrtbjon 
sea ovM0 *0 
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Aoticn Objeotivo Variablom 
X, xx 22 34 
x 
2 xx 
xx 
xx 
In the above table (O=utt Pe 306) the expaximonter can parfo= 
cort-lin actions from the motive of findLna cauca-I rolýtlons- Eo can also, 
observo tho boluviour of certain objective variablas each timo an action 
is perro=od (a ro---. -, onro in the racpootiva yarirblcu with a C; ivca action 
in indicutod by a croza in tho matrix). Tlnw in tho abovo uo find that 
non of the actions 1-4 Cnablo tho actor to controlp by actioup a 
rouponso in both xI cza- z2 =d co a now notion, 5p muct bo porro=cd to 
enablo tho control of xI arA x2 to bo found. It ia by thic proocca of 
lcuccacaivo exporimantation' that tho perforcanco of action continuou, 
Actions th=forog occurs beca=e tho aco4t c=t discovar caucal rela- 
tiona or ho ic not froo, 
71w abovog howover# io a vae=tio doscription of the prococa which r 
wo exo diccusainr. It must ba qualUied in two respocts. First tho 
cauzal'relations which can befomd by this mothod a= not tho =tiVO/ 
=tion cozabinations wo dis=rod baforo but =a the racults of thOOO 
Uti0=9 In othor uozqa thoy aro an indication of tho aCtiOn ublch 
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follouz from tho action now boinZ porro=od end co give en indication 
of tho contiri== of uthich tho latter action is part* 
Cocond implied in our otatomont of the prococo of mperimentation C 
is tho copa=bilLty of each notion whorcas as we have rcm=iwd each 
action is to be ro&-=dod as an occurrence in a contimmm of action* 
Imtoad of performdnC axbJArUZ'., f ACtiOnB9 thoreforot vo would expect 
groupo of actions to bo porformed in auccoccion onco the continua have 
boon idontifiede For Instancot a porcon on findim,,, that tho prico of 
broad ricca as ho buya moro and more of it may then yurchaso other I; oods 
to cee if tl-. o r. =o is trao of theme 
Wo have nott it will bo noticodp tried to answor tho questiong 
'wby is oxNriment 1 rather th= exporimont 2 porfo=ed? l 
It my well be arCuod that if we did prociaoly tho c=o difficultiee 
would ariso an we found to be prenent in tho concept of $the wiU19 an 
the basis of the theory of notion. Dut such a quoation in not role =t 
to our DtUAY DincC WO arO concerned horo on], y with a 1; oncral otatomont 
of our position* Tho 1=eolro experimont at a given time vill be Given 
by tho state of affairo at that iimo and those that I=ecodcd it. Yot 
thin wwwor. =7 well load to a cupplcmontwr (racationt 
OwLat in tho nature of tho choice botwoon alternativo 
exporimentaTt 
Given that the particular experiment at a qxwo/timmo point in uniquoly 
explained by tho above the choice then appoara to be not botwoeu 
alternative experimenta at that point but between perrorzinCo, the rm)oribod 
oxpcri=nt and doing nothinZ; 4. Doina nothinj will not afroct the oxpcri- 
canter's view of tho continu= upon which ho ic cot and so Will corve 
Merely to delcq tho perfor=co of tho oxpori=nt pre-. =ibcd as c6bOVG*' 
It coo=, howevorg that in certain C=Ov choicce botwe= exporim=to 
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=0 taken* 'Wo would arpa (coo bolov) that this iWin. r"UtY a Cb0iOO 
botween continua &tormined by what bas been loarned ftom experiments in 
prorviously hold continua* 
Oaa could alco arowp correctlyp that very fev peoplo in socioty 
can conduot the Unds of experimonto we hava been dos=01mg. Such 
axperimcnts hava all three rxo; crtivo linted belows 
3., -,. tio tccbnlquo of holdlmG othor thLn,, -s constant; 
1111ho control of relovaut varlzbloov and 
3, dat. - vaitablo for anal; rais, 
UncertaLnty tbDoricta wouldp no doubtt point out that 2 and 3 are never 
p=cant in most actions* AOtiOnG UlwaYa havo undocirad reporcussiong 
and &ta is U3ua3-IY too cc=tY or too expenzivo to colloct to enable 
truly rational actions to bo mades 011do criticis=#holdo just as much 
for traditional theory &a for tho procont analytic* 
4ý 
I-Toro far roachinj la the atatomont that by tho Principlo of Altera. 
tion I can navor bo Pracente Again we cuat a"t tho critici= but 
point out that it in thia very rrinciplo which lad u3 to ar&Uo that 
caar. -aity could only bo pcrcoivod aa a two-way relation between comothing 
known &a a cauno and anothor known au an affect* ror by continuing to 
use tho kind of exporim=ta outlined abovo wo arCuod the Economiat Is 
lookina for an entity dioplaying priorityt contiguity and nocosaity which 
c=not bo found In conditions of alteratione Tbua wo propocog falling 
a notion of cxporJ=zt, to accord with thoco co=ontu, to azzort that 
individuala expori=nt in the above doccribed way becauzo Ito naturqfiee= 
to be dorivod I'= tho concept of a ftoo aunnt we cAv=ood in Chapter 
N;,, e. FAG" 0 
If the foreCoinC in =w borno in mlnd thcn wo bolievo, the ronowinc 
UrO=nt will bocomo cloa=* We now stato tho basio notion-D Of Our 
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rovisod theary of aotion* First# lot uo define oo=o tcz=* The to= 
action# exporicontg knowledCp and continuum will be taken an explained 
sawyo or primitive (Loo undofinoa), The torm oontim= In here ooen 
to bo tho procens of cwa=lit. Y ovor timoo It maj voll have obsormblo 
,, 
It but it in not itcelf ObcorvablOe 11or inztMcQ we inotar, cas alo: u- 
can coo that if calea of broad rico. tho price of broad will rice but we 
canno t observe tho proceso by which this happonce Co=ictoacy vill be 
t,. d: = to me= t1lat the ravAto of an action are lor4eally oquivulent to 
tho d3mires of an actore ContimdtY vill be co=. ttuod an the property 
of actiono which involvan thoir beinj cauaall: r rolat(xl to othor aotiontl in 
th, 0 i= wnti=Irj 
lAt uo now imazina that our Individual experimontor io pitchod into 
a cocial millou, cay bar boinj born, M porforms exporimonts not because 
of cz; y JLn=to idoa or drive or boofulso of a dosiro to obtain lmowlcdGe 
but largoly as a procecia of act-ion and roactione Vo doubt come of the 
expori=ento ho perfo== will caw be a rovult or a prococa of icitation, 
In thin .w ho loarnu about tho continu= or which bin actions are part., 
rzormillyq wo can look at thin proee: 2* as the conatruction by the individ- 
ual or a CMI-01: 11 Oistom of his e=1ro=zcnt, This cyst= is unique to him 
for It Is derived from his parcoptions of hi=olf in rolation to the world 
ho inhabits and so can only bo ro; zmsanted in co=ona olcole porcaptio=* 
CIL-altanaously wlth thia findinZ out proooss Is the porfo=a=o of 
notionz at a point In Uwe It is on3, v by this porforma= that an 
exporimonter finds oat. ' Wop t1wraforop ioply two %. mvo of armlycing aotLon, ' 
Firotp ono could soo it in tho 1=occr-a of mcco-maivo actions ovar timo and 
cocend implied in this view is tho idca of dic=eot action rteps in thin 
prococs, 
Lban lockcd at ri6ýa the point of vlow of cuccoosiont thO C213 al 
natura of action (in tLO verco Or a c=tuat conjunction between COti0w) 
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becomas clear* But cay wo Idantified a caucal rolationahip botwoon 
r-otivo cmd causo during an experimonto An action Imw thun recultod in 
=othar action to be pcrto=od* For inutanoag if our expori=nt, were 
the ralo of p=ticultlx pz%xl=tp thm it rv well be in the eo=o of our 
CxPerlment a nev typo of qxoduat (PrQviOu3lY not Dxperl=tod with) Le 
noticod* Vo chould# thoroforop oxIvriment. with thio latter tygo in 
ordcr to aroscoo ito plaoo InGur Onvixoj3=nt* It LG in this way that 
actions lead to other sLotionz ovar times 
it, ho, 6-cverp wo ex, -. zined tho 'Sam 40tiOns as Unconnacted vith each 
othart wo should bo forcad to aimert that at oach point in timo two =tjLvs 
movc-=-nt combinationa C=od the action of tolling tho original pxoduct 
and lator the exporlmontation with tho product never borore experienced. 
7hare ins hoveverg nothing in this JLntorprotation which procludoo tho 
altornativo viow* All that we aro arguing Ju that at a point in timo 
motives and actions cro the immadiatoly obvious factors in an Individualle 
exporimente lie Up aftar al. 19 rolating notions to certain =aponcoa In 
the u-orld he inhabito and Go mW well equato cotivou with tho rosponoon 
ho finds* In Ole WV tho causal naturo of a particular action at a 
Civcn ti= Ic =ado cleare 
Sinca our notion of an exporiw nter seo= to imply both tho concept 
Of CO=L: 3tcD-7 C`vQr time UrA Consiotency in time we have =moa it coamo 
for suppoaLnc that thic notion of action bacod. on the Itinciplo of Co*. 
tinuity In a =ro Genoral =tion than that based upon ca=Lntcncq* Uto 
chaIll thcroforo# GUAG the Principlo of, Conti=ity an tho banjo of all 
rational notion such that all action will be porformed on], y insofar as it 
in relatcd. =sally to actions which an individual has porformed provioUS13 
At o=o,, howovcr# we am facad with a limitation to thin view* ý Rot 
OnlY doen it appoar that t choices betwoon expori=nto rather than Just 
4 
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botween an oxperimout and Lta non-porror=co cmist but aloo it appears 
that wo haw talxn an tho detexciaLat viewpoint uhLah wo attacked Lu 
Cba; 
'41tor 
Ninet Aa stated a porzon motinj according to the . 11'rLnoLple of 
Continuity will continue to learn moro of 'the continuum In which he acU 
until$ Given no ch=Scr, In his cavironmentl ho bw fc=ed a cyntom that 
corvou to completoly explains to him# hic position in tho world* 
Expl=tlon here ic in P=1Y PO=O=l tOrM-9& It is not in temms of 
naccaw. xy or saficient ConditiOW for thOSO am foz=l conditions 
unC, o=CCtcd with the kinds of exporimento wo are considering* 
In tho circ=ut=c&Cs wo havo poatulatod a parson can oay act 
r=ording to the ftinzipic of Continuity if in fact thoro am oxperiwnts 
that can be perfor=d to x: ncover now caurd relationchips in the same 
contlEin-no Thin implies that an notioa aiwd at this Uncovoring Lust be 
caucally 'Ink- d to a previous ono and that the zyntem in not yet omplote 
in the venso described above, It uc= that tho crucial determinant in 
the dogroo to which tho eyetem is a c=plota explanation* If it. is 
complete# then there can be no other acti=a possible in the same con- 
ti=rume Uo=o Un actions Oro not linked cauw3lyo In these oirc=- 
stances acti= is not causod in the way pontulatod and uo the person in 
not actinz in cont'numn or system butq for want of a bottdr torml in a 
divr, yat=@ His actions may thou be to=od acoidentale They are 
unintentionalin the conso that the reculte of them cannot be found due 
to tho absenco of cyateme 
A parcon in thic situati= in in much tho a=o pocition an ho van 
when he uac bo=, In other wordag to =. -t vot about oxWrimenting to 
find a now cyntem, Thus# by tho rrowth of 1=-wlod&o tbo poroon can 
start action upon a difforent continuum; Such a chonce of contima Can 
ulCO occur by a chanco in the onviroment upon which tho causal relatiO= 
aro dopendont, per 148WAGO" Q INIn 40 a" 0 Gtavo - ly 
108" 
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For inst=cep a ChwlCa in t1w law cuch as tba I=ohibitlou of patont richts 
-cay lead to nOw Cxp=i==t patterns which lead to tha tale of now products 
novor bororo oxporlwnted with* 
Mother mwh owitchoo botmen contit= Lo pona#le throuch active 
decition rrocansos is mmh mro dzubtf4e To decide ia to choose botween 
t-6, v o; zual2, y avaLlale altC=atiVO&l ou the bamin of a critcrionq, Given 
that wo havo this criterion such a docision uould imolvo tho ai=k=ous 
dinoovery of two QYGteMC- axler. our pronont thoory thi 
Ia 
In quite impos- 
r wo two actio= ow In one Watca ,, iblo rnl()Ga a p=tioulcx 
action caur 
Ono in tbAD otharo Thin is rulod out by tho conoopt of cauralltye 
It mays howevers A; pear that at a point in timo ouch decisionp-led 
cboicoj hava been =do* In a t1no of dir-aytcm tba nocidental aotiona 
Vhir-h lead to a now oonti==3 bciriZ atruok becauae one action Otruck upon 
cauecd another action could bo intox. Trotcd a4 evidmee for doeirea eouu-j- 
tins ftom Itho will'* Vo would arruo# howovorg that ouch an interrretaf- 
tion is unnoees=ry in that it in inconciatcnt with our viow of mtioza 
bcbavio= in p=ticular and froodom in Coneralo 
TjUn tli= la cur t(nita-tivo eM informal dcc=Iption or a theory of 
notion uhich in to ropluca that rresently in =e. We =0 &6=0 that it 
in no yet wn infant, end bog tho rowl r'n indulLpnco but it in hoped it 
can fo= tho bacia of wro ocaniaLtul. modele of human bohaviour than tlwro 
that oxict at prescnt. An a conclusion to thin chapter ve chall try to 
illuzt=to why a Consiotoncy z*del ia iriplied by a continuity model which 
O=eo witli. tho formr identical atructural ama=ptionno Le a bacin for 
thia cxv=Ico wo chall take 1. Ilob=oOo illuntration of an optimitina 
approach to tho docicion ot tho appropriate poUcy mix for tho obtaLnina 
or t=Cjto in an opon om=iV under fixed c=hu. m, =toilie 
It la a two tarCat (y, , v, 
) t,. Io instru=nt (X, 9 X., 
) z3odol* A 
MOW 'welfaro funation (coo Chaptar Lleven) irj poctulatod toZQthCr with 
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a target frouticro Thic lattors 
i0poCULOO the 111--aximum value of any objeotivo 
which can be obtained ror given valuou of othar 
objcotli/63 und th= doter. -inas the sat or efficient 
policioce" (Nichans P* 097) 
By colvina tho cyi3te-. wo Cat$ w 
y) m1, (x, 0 x-) 
Ab 
r-ow to obtain tho targut fr*ntior wo r=zlmtr; o y, for given y... . 
noccac. u7 co=Ution for malric; z= £na 
t-NI/Oxt' 
=91. Ila -X. --- (1) t'a I, At, - IByj. /zzCI. 
'whi0h a" Ot* 0"110COUO to tho marl mi Gir-C ConditiMM in PlVdUotion thoory. 
Nov# if we lot y, be output, y.. ba =ccrvcn and rmko x, (ozogenous) 
=ney cupply and x,, publio oxpendLturono We can coo that tho LUS of tho 
above equation is thO Glope of an ICO-output crmrvo and t1w = tho alopo 
or an i. -orecervo curve, lbr m-aximm, thans, a t=, -,, mcy colution oxicta 
botween tho two curves an chown in flo= 2- . Tho mout efficiont pollcy 
zd=n botuo= Covarnmant expeadituro 
G 
X3 PTrTMI: 2 
Pl 
- 
K-a 
-2,? ýý 
v. rA moncy supply io givan by tho curva A-A,, If thia lattor Lo nov 
Plottod onto targot apace vo got the following target frontier upon which 
are plottod social irAitfore=o 
FrGtn, IR 3 
R. 
C=VO36 N in fiviro 3 lu the oPtimA policyo Mw trado off botween 
tar&ats =wt thua bo giv= by: 
ci iZ= ýll Z /Dm. - 
'79it /az. (Z) 3 ri, IZXL öl. bX9 
uhich In tho clope of tha target r=ntior, 
O= contimity modol of tao c=o citate or arraira is not co owily 
t=nziatable into Cathomatica ac a conzintoncy model cc wo abs"I roly 
upon tho uc. *. o of verbal reasonin4- to chow how zrach a consiatencq theorem 
could be doducod 1'rom a conti=ity modeL, IAt us take A to bo tho action 
parformod and co be a combination or two instrument varia! )Ioae Lot D 
be tho romlt or tho action A and Go be a combination of two tarb-pt 
variables* lot tho structure of tho erono. V bo that chown by fi6u%v 2* 
Lot the prformer of the action f* have no knowlcd&p of tho pouibilitios 
wixich conf=nt h1m at tho outooto Let thero bo no chanCo in the 
onviror=nt. 
If wo cupporm crar actor to bo in the abovo r-ituation# ho will PcrfO= 
r ar4y =tic)n ,,, V that Eivan by point J in figure 2., jbin leads inevitably 
to Q Cozbiu. --,, tion X, 9n, of toxreotap eV B In fi,, c=o 3e B ia 
then SL 
z'Ov OnvirOnmont for actiont F= B another notion vill bo performed 
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with a cillen rerjult and rjo on uatil in tho aml tho - tarsot f=utiar Lo 
reaclwdo r-otico that with prior I=wlod, 7 tho t=got frontier would 
have been roiclied by n-c-n-is of one action, If wo waro to plot a path of 
tho policies achievod and taken bj our actor it would bo of tho ro=s 
p1m, "'Irl A 
provided we made allowanco for tho contimal chanLe in the point rr= 
wltdch policico ware takon by =e of c; =o woiLiltin, -, raotor. 
An ve VxCuad in W-= t-hoor. 7 of action tImt Um rauUta of an notion B 
lead to new actiono bainý-, porforvod* Slmoo if wo look. at fiL=v 4 we 
can vao that COMO Policies 0. -. 0 mOrO OfrectivO th= OthOrCe If WO COMPOZO 
pointo V. and V thcn va can coo If an action uhich leads to V la pmfo=ed 
tho effect of that action is Crcatcr in nacnitudo than that which led to 
1C, Thw wo would expect V to bo perpetuated longor than simp3, v becauco, 
the other rolicicc taken aro loco effoctivo end co will charkr, * tho effect 
of V to lencer and 1cocer extents tho loss offoctivo they Oro, A posit- 
ion cn tho tarmt fro. -. ticr once etrvzk en will not bo wholly chmnGod by 
causally leer, efficient policies t&cn borore or after* 
Sinco motivou for actican ax-o Vic targets for a j; ivou policy wa can 
eve that Civen tho above arv=mt at aj! 2int In tim the trado-off botwoon, 
tarLmts will bo givcn by tho Clopo of tho tarcot frontier* HC=00 
equation (2) munt hold* It would coon t! "at thoro ic roazon to believe 
that if actors am governed by tho 11rincipl3 of Conti=ity then at 
Point in ti= thow vill be conalotcats 
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,jt 
to d=v t1w =ador Ia att=tion Wo uMll in tho M=t ehaptar atto=j 
to othar applications of the Principlo or Conti=ity in U10 CMIYQU Of 
jut"J=ational rconomLcz. Thin chapterg liko tho Proccut OnOt It r. =t 
bo em, -ýmivedj m=4. ' be rCmxd0-I 'On 14 QG tOntativo vu, "U013tiO48 -for 
fut=o raccarch. it In horvdiv howevero that we can thmby indioato 
tho ponsible ftuitfLanec'] Of war ur,, =, ent* 
CIIAIV M- TIM =,, 
PogrAble &Ullcatlonn of tho Poviced ThOOM 0 ActiM 
_to co-ro 
Upsolve-A Motitiom In ftonmiaa 
Thoro aro throe typea of problom in Economics which tho abovo 
disc*=Zlon MV be helpful in colvitkm,, Firstj there iG the problem of 
tlt=w=tt SOCC-nd thO Iwoblem of appamutly contradictory bohaviour 
in the chort, md Iona rmw szA- third the relationship between 'monetary# 
arA IrcalO thoorye We chall in thic chapter try to augCoat the to= of 
thozo solutions not co imm to yxosent hard and taut conclusiona an to 
wjU, vi3t avanuou of future resoarch, 
Lot us taLa tho firat probl=* eatom=. ont has boan doccribod an& 
start with any arbitrary cot of pricon - Walrual 
"wir. crIQU au hazard"o Ia ccnoxals it vill tot, bo en 
equilibri= one* Mat is# at thin cot of I=iceu th. cro 
will bo cow m=koto with POOLUVO DxOunts of O=eca 
dozand =d others uith ucgative u=untuo vricea will 
then ri. -c in the for=r =keta and fall in tbo latterg 
brir4r, c us a nm vot of Pricoa v and to tba procasa will 
Do on. it in by thia continuous Vropin, -, - tatomur=At 
that tho econozy UltiMatoly finds its way to tha aquili- 
bzi= jacitious" Vatire,: In PP, 30-39 It"lict; Or4tted) 
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Lov auch a p=ceau accorda Von vith O= ucno., -al dor. =iption of the 
J; rocorca of exporimentationo in the caze of tato==nto howoverp wo 
bave no r=cn for the proccoo baj, -inainj in tho first placoe Indeed# one 
Would expect thcro to be G=at riz"- Involved in cottinC; the f1rat vot of 
pricew-p for c1noo cuch a cat bears no relation to au equilibrium procces 
the peroon th4t cato these pricec In likely to $over-valuof or 'under- 
valuer goods, nmat parma would find# no doubtl, that tho rich or Joao 
in rreat cnou&b to perauado him not to cot tharm prices,, As far an I 
C. an ccaq the c== urGL=ant will apply to a number or individuals votting 
of 
arbit=ry r-ub-Getc/thia cOt Of PriCac* Yot tho thoary of Imicea 
nuctuatina In respo=o to excoca domarA upon which tho proccoo of t1tonno. 
mat dopealng in itr-olf implied by coma thoory of action an a roaponoe to 
porconal Cain in come fo=. It would cocz that tho procoaa of tatonzxý. - 
=-A implico that that proceau will nover boL-4m. 
Wo unauld suxoat that auch an ag-parcut contradiction in u recult of 
tho theory of action implied by tato==t, If Wo Wero to concoivo of 
actiOm On thO IinQ3 diccuzscd in ChaPtcr Twalvot then it should bo poscib3, -e 
A for us V) cca tatomemant aa the outcoma of a p=tir-ul= qyut= at a 
,h tho, r, ivcn ti-moo For inat=cos wo =y th"- of a situation in whir 
V'Olwo of trade In L; roving but irre, -ul= in uhich bcokkoopinT is very 
rudimontaxýr mA in ubich bartor is tho coanz of pcý=nte V=h a Cituatior, 
ibay forco trzdarz to hoop a otoro of Goods that czn bo eacily exchnnmd 
since thoy will probably find they have no goods to exch=, -o juat as 
Ir. -, L-, o shipments arrivo for thoir p=c! =o. IU of-foots thoy axo forced 
to cot up a kW of partial r-ouay - momy which carvou only as noana of 
cxclzn, Co or a store or valuo or C. Unit of excount but not an tl=o 
Ci=lt=WouslY* Vod not only can they coo by this atoro how much Profit 
the. Y aro rz3dnj but alco tho relative valuca of Goods. In tbla ways 
, ýa co=dity zoney aricinS not 
bocauco of convonioneo but we could cnvirz. 
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bcca=e of tho cauua rolationchipe which a trador must uce in his work* 
Cnco the atructuro of tho markot ic catabliramd tho Iýto=c=nt wiU 
contimoe It will atart cimply bocau o in our theori of action an 
experiment will bo forthcouinj accordinZ to tho price:; not up in tho 
previously deacribod mar=r., If individual tradorn aro czm=od to act 
according to tho principlo of Coz-AinuityO than by ex-,, crimont a eystem Is 
not up by thom to placo thomsolvoo in tho enviro=oant, In thin GYGtOM 
a trador =y conceive of hincelf as rractin, - to pricoo that fluotuato 
accordinC to ex0ocs dQXand Or whatmer, It iu an 04mittanco of the 
fact that any action in coolety is conditionod. by tha cauml rolationchips 
in that vocietyo ror instancop the xvlation4iip betuam excacs de=nd 
r. nd relative price can bo coon as a cau=l rclatiormliip between =zr 
action and the world in which that action takes placo, to the efroot that 
a parUcular action implies chatiCca in tho eavirorj=t that may load to 
shanCeri In that action* Ono could cupposo that tho naturo of c=cesa 
rlo=r. d rather than acting thrwj, -A t1w dcairea of an individual acts 
throuCh hin atocl: of co=oditT roncy inaicator. If h3 tools that the 
&rowth of that stock it; in-cufficicat ro, - him to c=t1nu tr. -4in,, 7, between 
rjdr=ntn# ho will raico hic pricou to ir=oaco this Crowth ratoo Also 
such a prico rico will =an othora run, down thoir ctocka of commodity 
coney more quickly juid thIs will cauco a dror, La Idmamd' for hio products 
Ono could stato thir. wholo notion in toratm WE' a pervon uIchina to 
continue, to be r. traders. But oux contantien ic that ouch a rocouroo to 
Ithu uill' is u=ncaccrar, 7* riathcrt Ono can =ra Consistently mlain 
actions bv uzo or the concopt of au individual ac a free agent where 
fxvcdom is defined as tho aocoptcnaa of ca=al rolationchipoe 
I ilw accond ty-po of p=blcm uc tliW(: Is ablo to bo clucidatod bY Our 
=tion of action Ja that of a. mpar=t discoridv. -. aa: i botwcon chort UM 10nr7 
r= behavio=. A 6-sn. oral otatemant of tho Mbl= In an fOllOvst- 
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O. p 9 lp lbetle-alarly import=t psp io the fact that the 
oxpUcit timo-horizzon of e=h . q, , c=cacnivo choico is 
much shorUml in principlo infinitely chortorp thaa the 
cp= of tim covo=d by tho dyr. -. rAc p=ceca no a urboloo 
V= uUlo cach ctopq bain,, - detorminod by a a= oiouc 
act of choicep caticfLou nn2dc%4nln, - condLtionno, tho 
sequonou as a urbolo doca not*" Oeontioff P- 1041 
olj, ghtl, y a. -and d) i 
ror instancot that a paxtimaar pc=on's welfara pocition catlariLoo 
r=-tjja raxImLvin, -, conditiO= at each point in timo in no reacon to mppose 
tl=t over tima ho Uill =xImIco wolfaro* Oda r-ay bo becauco hic 
bohavivar at o=h tim point could yield Creator walfaro if a different 
pattcrn of bol=iour waro followede Cuch a cit=tion arivos bocause 
the Individaal io cuppocod only to rcmk altar=tivao givon him. Unce 
Ito is not cAvan different conti=za (or life ctyloa? ) ao alt. -=ntivoc,, ho 
=Lea tho boot or what It* can@ 
Co UO haVO a ceriouc cloriclency in Economic thcory,, In that a pczT. = 
by rur. -Uirl,, -, volTaro max' ? -, f sation policies at cachý point in timo doon not 
noccacaril, v madmica welfwo over tl. -o. If a pCZVOn C=Mot 00 =XqMICO 
10:: ý3 run wQlf&m thcn althouGh wo r., v bo ablo to explaln chort run 
bobavio*= by imch a thoor. Ig wo cm=t explain Iona r= bchaviour,, An 
Muztratiors =, r bo tho theory of imperfoot competition* In ria= 
D-D io tho dc=nd ourvo faoina tho ri= boforo, entry wl=caa B'-. D' lo 
Via tlo=rd curvo oStor catryi ILI and o= =Ziaal rovo= curves 
dct, vlvcl rll-, -, OOUvolv C--, o2 tho dv-lnl c=vouq, 1ýý'ow if tho rLrn is acm=d 
to =xImIco r=. Cita c. -, o mzt, bo carc= to "- -0 cjc3r, 6. hOtl= tjw 0 Aro 4a 
lona =n or awrt = PLO. Pitu* In IlLuro 5(a) chort run norcal profits 
aro ea=cd but in tho lo: 4 z%lh M> 12 thua abno=al lonc r= yrofit'3 
ýo"lto Ite howovors lorij run w==l p=fit ja ea-_nod (pl q, In 5(b) 
) 
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t1acu in tho a., ort run M<M vo azzt runloaaca ae=uoq If we aamr. -I a 
porcon =x1micos lona run profits wo cannot explain Low ho would contirue 
in buzincon In the chort run and if chort run profit =x1micatlon io 
ascortod we cannot expLain whero abnormal profits =iE; o, In neither 
C= a= U-0 oxpl ain tho whole behaviour of tho parfcat3,7 compototive fi= 
by rocou=a to its consiCtency to ono motivoo 
In 1principlo this and other cimilar Wficultica ray bo volvod by 
ctating p=Uely tho conditions under uhioh exporimantation r. V ta-10 
-Plar-O cýA poctulatin, -, tho Principlo of Conti=itv, If WO can provo 
that 
under cortain conditionu m6h a principle leada to Chort C=iUtOnC7 
io 
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but need ImOt iw-PIY long r= consistenay we vould have rcason to cupporo 
this io coo To illustrato tUc# lot us capposo porfcot compotition* 
rýcr.; undor profit zaximLvatlon cts. -, =ptIon3 aort run rxoduction will be 
vct wIncro VCr-, M=AWn. UhLlor tho Ptinclplo of Contuityp houavorp tho 
A 
cam-0 will Occt=. Irna only varic-blo our cntropromur di=ctlv controlu 
is the level of at Vnich ho ; rOducous A chan&V in rZoduction thua 
. 4-p on a ov=iZo in tho leval of 1, -'. C but cauccis a cImn, -o In total. rov=uo, pli 
r, ror, crtiv=;,. to wit. % tho chance in output, AnY lovel of production ouch 
I will rr--= that the fi=lc total profit is lo. -, -s tb= nor=al. t., -. r, t, j-., j Ym4U 
S1=0 ShOrt : nIn PXOfit ic UIO =2. "a by Vnich firm-3 contir=o In b=inarm 
to jx=fc= furthor ex; -criments, O'U-- fi= will Lv out of bucinoso JLn tho 
lonC rtm, Slmllar], Y, If &'2 > IZZ at C-11-., nt outrut then lor-sca aro incu=dT 
r. ji-I co aC, -ln o= fl= =mt &0 out of bucincria. Moco fJLr= that c=ivo 
will, then$ have lrýd to produce uhero in tho short run, 
In the abovo wo hava no rocouxua to anki jjý: wh, -,. t XL= to do but 
4. 
, 6, b., t thay an.. n do aven tho cire-uw-vtouncas in uhic. % they aro axpcrimontini;. 
ej thi: 3 mca= wo a--Gme that in -tho lonj x= a £J= bel. iavinr =cordlnj to 
tho 1rinolpla of Con-IM -iraxity will aurvivo not if it dcýclfcn to maximico 
b, At 
aces 3urfiivc loccafAse zkkQppQ&%% fok-E -pa- RAk nap-(- wkfck dot% 
caloxt r= r-rofitA I; o=! o of t1da vo aro at liborty then to arozo that 
rý . Ivcn tho fi= widvaa to curriva in tho loaC runp tl, rn it =t produm 
a cc. -tain output Qat - maximizos r=fite A cauaal rolation exiato between 
its vur; ival ana chort run Ixo. Cit rk-WmIzatioa and U. 1a ia the explanation 
or Cao fi='a bchaviouro To con: jtrao mwvi,, -. a as a chocon end io to 
r, nn, -ct,, r, =iIy tal-W On thu or action which wo havo alroady criticiaGd 
and its attc; ul=t lbilll=d-ball' ca=alltY* 
So to Cho long rjne If 10', V, =1 corita aro conztwat thon clo=ly 
chort run profit =dzalcat, ion i---relica lone rwn qxrofit =xImIcatiMle D"t 
wo could rliav that In tbo le-. z run coatu c==44, o r=ln co=t=t 
(porhaPa 
becau:; o of cxtcr=lLtie--) tAi-. n chort run profit m=imisat-iOn vill IlOad tO 
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long run loc-scup if external dLoocc=Levj or lonC rm ubnoz=al profit, 
if CtC=Wl ec"joZIC'u, TLO Uv.; rvL&a cc; zt curvo zcq not ajýpear to cbant-, O 
ftom r1jort rua to chort 2-un bat iti the* lonZ run czt-m costa 
(ruch as the 
doplotion. of v. rivaliz4; gTauLd) or extra jprofita (cuich w increared wheat 
yield. s. due to the plantlmc of tr., ca) %43.1 bc round. Here consiatoncy 
czr=t be &martuntecd bY 14""Ofit mzIMIc=ti0n* rzthor ism r=t coo long 
r= bohaviour In thOLO circu=tances as a recr4lt of past actions parfo=vd 
r. =rding to the j,. rJ=iplo, of Continuityp 
ror cx=-; Io in tha caso or long ran dLcoconoraicuo .,, o can expiain 
yolitical acNioi2 to obtaJ= 0, ant=l uf Lmouala by iniUeatiae that 
tLcro =a &-d= It= trado in cvarycma rcutrictir,,, -, his pxorlt maxict Ion's 
iuthcrwib-Oo it woald ba lnm=bcnt upon a profit rxximicer to cxhauat,, for 
hiu o,. m bcaefits t1ho richlar, j; ro=uL-*bcforo ovc=yono oleo. Yot how can 
wo explain tho c=carn over tho co=rvatioa of rcvouroosg thich ia 
clo=17 " econozic acti= if no ona pornon can roap a cain from it? 
Tho oncucr# I boliovo, liar, In poxt in the R-AnciPlo 011 ' Conti=ity, 
A cat of fisherm-an on fjndjný-, r.. Jgns that thO fishina ZmUrJa mv bocomina 
exh, m=tod will fiml OvIdenco of this 1n th3ir. actionz, TIlat act Will$ 
tharoforop boalm to find daabtu about the futuro of thcIr contim=, 
Sinco this will == tho fiaho=cn can no Una= perfo= actions vo mwt, 
concliko thpy will bo Iod to a4tiona uhich expcrImnt with tho j=ooo=tioz 
of tho ri"Arla grouno=q Cuch V=cervation will bo continCent upon tho 
dogroe to which tho lattor exporim=tn rcetriot fichinj and ir auccoceful, 
ona could in tha mo=lcrAs thaoxw of action ax. Cao Umt tho cxperi=nta 
(political loa'Dyinjg civil dicobodiance# etct)wcro an outooza of tho 
dociro for warvivale Bat wo vould araao that ficlUz,, - curvived bao=co a 
r, lvcn oxporUxint cuccecdc& in =stricting- fichinge 
It ic hcra that tho vo-caUca Ifroo riders problem arJLGQD* - It 
rms az fonowat 
-24'. r)- 
"If a Pa-"v0n OxPeots cmthe. - persons or peroons, to 
Provide him with bonafito in mW caco# he will not 
Vol=tari4 imitilte action on hie own. Espocially 
if the n=bcr of po=r-onu with ovhm ho intoract3 la 
laxgypt tho individuý is lilmly to corxldc-. that 
h1a own bohavlour in no way influences tho bobaviour 
or otharse" (Buzl== PW-1 P- 114)* 
W4 WO do not haVo a volutLon to thia p=blcn C=Opt to obow as IL Vo bo 
how it mv uxluo, It our set of fich. -, =cn docido to runtrict vio lavol 
of fichina Uwn come li'rco ridarl will fir4d it pxofitablo to not rostriat 
bin fir-hir4s- (A similar occur=ca occu= in tho tboory of cartolo, ) 
Clearly such a fishor=n in actirx,, - on a different continm= than tho 
other fichorzong Dmh a 'Ximo ridarl it; only a problez bocauco of tho 
, 
CG= Of thu =r-txiotiona wit-h which tim othor fizhcxz, --n aro oxporit=nting. 
It vUQh r00trictiOn do0a rwt affoct tho bluviour of tho 'freo rider' thon 
it is iaofr"tivo in tl"t it will mt rogult in tho Q; =vival of tho 
fla-Ing &xoumdo AnY vtfeOtivc =ct-riction ==tp tWrotorop boar ulon 
tho actl= which arcf C(=on to both typos of fichc=an althoui; h they ray 
belcaj, -, to differont continua, Wo would,, thcroforev "-poot restriotiona 
as to tho WAY in UhiCh exporizoat. 0 aro conducted to bo rilch moro offective 
than =ttriotioao on tho ciza or rxxbor of tho. -o expori=atc. In tho 
caco of firhina rectrictiona on tho Gize of nets Am tho mana by which 
groundu cro protocted rather than Umitationa on boat Cizo or torritorial 
fir. hin,; rithtc* U=h conclu. -Lorm could porhapas alto bo u:: od to 
rAvantaGo in tho cvaluation r-nd daui4m of incozos polioiot). 
Anotbar field involving tho interaction of long ma rhort run 
bohaviour Patto=o whorOln thO IT. LnQiPIO Of Continaty ray bo ucefuny 
=ploycdp In prlwlplo# Ic t.. Iii thcory of tho conz=pti(ýn 1, uwtic>zlg lt 
ic well known tuit in tho U*33. A. cinco 1944 a diwrCo=o haa boon found 
-3A 0 't #*, * 
batuvm long r= and chort r= Avora&u llropcnaitics to Conw=as In 
tho short run (1-3 yo=a) tho AVC --, o I'VC whilst In tho Iona r= APO = HPC* 
Cue. % bahavicr= h= boon c2-, Iv-tmd in a vurietj of waya by ro. Aot of; rooto 
by a pomanent inco=o lWpothocic (Frlod=)g by i3tnwtuml 
r. hift2 (tbithiou), or by a Watim co. n=ption bypothosic (Mýianl- - 
E'n='ba. r, u), All havo a citufl= featuro in that proccut goal acUcrvomoat 
influerzon futuxa balhavioure 
. 
;, a cay (mpuan cuch a phmw=, um by suppooinj that an individual acto 
accardima to vio rrinolple of Contimity such that at a point in timo 
1. =. Lot us Gupposo that ouch a relationship Is ca=od by tho 
fact that tho action of workinc ImrJor (ibo* oa=dn, - bi&hor inoomao) leavou 
loss tiw for consurntion activitiao to be parformde In this Casot if 
va now loca: at the indUvidualln 'johaviour avor timut wo chiall coo that 
AFC = MC* U21a is bacaurm a cynthaain of emch timo point will yield 
a rolatio=-hip botwoon consmption am-1 inoo= uinco at each timo point 
c=u=ptioa aotivitiou mid work uotivities uro porforwd. u0noof a given 
1= Is attrIbutzZlo for e3ch timo point& 'That ti. -, o relationship betwoon 
imow =d conz=ptiou ==t bo comtant it; ooen ir wo rcc*zbor cn 
ir, lividual i: j acting aocarding to Uio Pr1nciplo of Contimity ir ho is 
&CULC ia thio ro=z C; Ontil-. J=o Llwh a coatlonm 00'414 bo mmariced ca: 
OC Tt 
C in which ý= cvt ou 
jcb 
ye dlyt 
It ia tly-, a tho nat= of tho ainglo action Lu a contim= of action which 
oaxureo th* Conm=ptiou ZU=. tLon to tako tho fora that it docas Vo do 
r4t aýpia nuad to invout opecial 1*7*t1houc of hu= bohaviour to take 
CC-colunt Orit* 
On a moro j. ývnoral lovol wo would hopo that 1=12 APPlicatica* 0-f 
tb'O 
*. fl A 4-4- 
, Up Of tho on 
Ivinciple Of Contirmity by 1*11ey maL-ers in t1w cottinte ir Doti 
r, yoto= will Cnablo th= to riot Only ; xw-lict tho d1rection. ana rwmltud 
of tha mployr-mt of inztrmonta but aluo the timina, or ponciou. Sinco 
tic bavc built action mmr tizo explicitly into our thoory of behaviour 
cuch datc=inatio, =- Oiould bo pomiblo onco thoy 1java found tho nature of 
tho action continuum. Insofar as thin hope io juotiriod many or the 
problo. -a that faco L=h policy makera which aro a matter of timjrCýg O. C, 
Czowtla policicat rtabiliz-a-tion policiazi, =ti-Cpc-culatioz ; *Uoiocg would 
ba colubloo 
Lot un nou move on to tho thira tyDo of problcm in tho scienco of 
rr-onoclen which wo feel czy bo capable of coluticn by ==3 of tho abovo 
dosCribcd porspectivoc* Tho problco rLV be concoived of az tho conceptual 
aplit botwoen Or-acrof or Imiciol wmlycita or the intluonce of trade pat. 
torns on the aconozW in General (ouch no the rolationzhip, between trada 
And &TOwth). Althou-, Ii somo proL; rosa ban boon mado rzeently iu the atudy 
of an optimal trade in a Crowi: 24- oconoz-7 (coo biblioLTaphj in Zhiý&vuti)t 
it ic ctill co=on to find tLo above dichotomy in otatio aLalyalo. Laro 
ue wich to chow that Or-acroO and Inicrot amlysio =a intimatoly 'Unked 
anI indicate u mothod of wialycis t-hat raýr bo uzed in tho cna4zia ar 
this relationship, As oarr bazo for ox; l=--tion wo rhall take two tboorma 
in Intornation-a Economicas tho licetzhor-4111n, t1worom and the thoory 
of Uo BaUnco of rayu=to. 
I . 1ba az=, ptiona or the I! oa. sCoh-. wz-Ohliu tworam havo been atated an 
follows I 
"(1) 'Llo have a Idoublol modolo "', o wo havo twos countrical 
uhich wo chall labol A =d B; comoditiong uhich Wo 
ghall dcnoto by X and Yj and, factoral ulaich we Ghall 
caU C (capital) and L (labo=) .. 9 
"(2) Ilicre io#in A =d Ds, porfoct com,, potition in both I 
V11=p alld if# tr. -, do lia opmod up betwoon thO twO c0untr'081 
thom uill bo no coutg Of t=noport =d no barriorc Of MY 
ro= to trade *ass 
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Then is no =bility uhatevor au fox aa movemonts 
or faotoru aro conce=od botwoon the trr-ding 
comtrics. Dat t1wro is 
amplato mobility 
of th3 fcctors intc=ml2, v **e, 
"(5) Vc can =aim certain ass=ptionu ao to the llp=duoticn 
conditions" existing in both countrious 
(a) it is waaningftl and Posciblo to Cmamv tho 
physical amourAtu or each of tho produotiva 
a, Cmits Voace=cd by ow-ah eouatrye Then im 
=o ablo to ComParo the factor Cndo'6=nt 
ratiou of the two countrica in tho icolated otatoo 
eäo toolmiquac of ; roduelnir ldontleal tPoda In 
tho ca r-, 1 la botli couatzleu ,a9 
Car4 
.Z 
tho 
cooim or, pro4=tu aro, or cm bop elassUled. 
accordinz to their £actor lntcn#ty .oe, 
Col Eiaea pro(luction I\mction iu cub loot to corwt=t v 
rotu=o to c=lo,. 
Once we havo postulated uning, asmi-cption (5) (a) uhat 
ow o. '&O* tho comtrical faotov-výordzont retio Is,, uo 
c= directly infer fro= it %; bat its rulativo-Imica 
iatructuro will bo 
laboux =d capital aro or Idontioal Taality in A and Be 
Thorc Is z. cupply or Vie two factorn in A and Do" 
(Ford pp 3-4; italica omitted, p=ctuation sligttly 
z=ndcd*) 
Lut um, usmmo X in =Iativoly capital iuto=1VO and Y rolativaly labour 
inteTwivo in both ccruntrioo at all lovels of outputo If In A capit4l Is 
=1ativoly choar and in D labour la relativolv chcap thon A can Produco X 
=Iatively choapor than Bp wbile B can produce Y rolutivoly mora chonply 
Cian c= A# Henoo va cancludo that: 
it . oac% c(;,, mt: 7 win cxýcrt that c=.. oditY 
iu whOGO 
prOduatien a rolativolY larm a==t Of itrJ r0lativ'oly 
abund=t : raatür In z-equiroa. " (rord P, 9) - 
It lu v. rather =rz diffiCult taclc t0 . firgl, th12 WrwtmPtiOnD Of th0 
t., tloor 
.v of 
tllo rf ray, --catu otatod au explicitlv those for the 
thoor=0 VO 93"r-11 he--a U7 to skatch out tha caln pojnts 
Id 
of tho =zv, =t based upon Johrx=la arnalYsia (000 Job=n pp 153-160)o A 
In an Opon, ocon; o:: Zr pay=nts by rusideato to recilento of that economy 
=o idantical to roccipts by raoidonto hmm rcaidentss Pr = 11 r0 CO I 
D 9; 0 It ý pr ' "' " 
________ 
(2) 
. eCato rocoipts vho balauca of Vayzento 
lag thuno tho dirfc=nco. bvtwocn aZý= 
and aarv&ute PaYzautce A dafic-Lt Go that R< P Implica One of two 
alU-. cI=UvUv. Zithor caah balances fall or the Cash balarxe fall io 
counti="alboa Uy "%adit exp=cion on t1w part of the rionatzry authorities. 
Jolluw= thou dik; tin6uiuhau batween a atock deficit (which Lo duo to a once 
for un c4auLa Lu cithar 2 or R) and a flow daticit (wbich is eliw to 
a coatim"tion ol t4o, cazh bal=a erfcot), If ca&h balencou falls, then 
vae &-ricit is ii"iy to bo onlv tuxporagy almoo ricina Inter-cot rates vill 
tea4 to Alminbih tho ca4h balannoo availablo for makinz pvmeztae If I 
bowevorl cash balxAnces aro continucuoly rcplcniL; hcd tl-'wa intOrOct ratcG 
uill no I, rice and Uo deficit caa contis=o aa long as tho monazr inutru- 
ments available for a=h cxr=sion aro not c%bauctodo 
If we =v azm=o that thcro =a no intornational capital =vomonto 
w, d no intor=diato tra=mationr- thant 
(5) 
Both Y and E =* valuod in unita of dowatio out; rut* Civcn thia lot us 
now =tu-. n to tha 11ccicacher-Ohlin thoo==. Lo know that X will be 
exportad from A, crAl Y oxportod fro= Be If we ta-Ito tho caso Of A thl'-n 
if X c: d Y are pro4uced the= wo can ta!: o Ala bala=c of PaY=nt'3 to 
boo 
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B= (X -tY) - ya 4 
In 
-t- XA ; 4 (KtY) 
wharo YA is the Y produacd a, -A con. -umod in A mul Y5 ic the Y produced in 
B but conm=d in A. Ir Y in to ba valued in ter= of A's dowatio 
output it t=t p=ci:; oly equal that output which was devotod to tho 
production of X In A that waa oxportad to B in e=I=Gu ror ya, M-nco 
BA ca Ol In tho Rocks r--Ghlln tlizorem no baLwnca or payments daticit 
is yocniblo* Ituould appenrp theaq that tho world implied by JjocýL-zchcx%- 
Chlin it; not tLo rama world az th. -t i--,,, Iiod by Johnuone Sinco =yjotar. V 
J=titutions axo the caly differcnco betwo= the two wo mot arCuo that 
in international Economics ro=y It not a voile 
eat boforo wo c= try to =rute tho belief that in'thle conteut 
rrinciplo of Cozitinuit-j ia u2orul wo =at find a moam by vUch tho f2ov 
of Emoda and corvices ovor tima can bo atated in the form of a otock bal- 
anco*ln Lconomica thin ia urmally acUaved by valuind a f2ow in ten= of 
r=wy or uomo au=rairag cuch cz domostio output# Go that one can convort 
a flow Into a olmnLm in the correslondLn, -, stooko In the precent cazo 
the baL=a of pa7mento corrooponds to our stock concept and tho trade 
patte= to our flow coacopt* 
It A3 Usual to convert altock. at a civom timor Q. to a flow by 
co=JLdcrin, -. tho chan, ý: O in that atoek over timo ass 
as 0emDL, 
whoro 33 r aud 
1),, am rospoctivuly ex ro4-st ýzupply and demando %#IQ have I 
thucl a dorinition o: -a utock at a rivmn timo that U dependmt for Ito 
bohwviour over tima on a cat' in-'. Ioi or outflow from tho ctock. 
&. 1worotically# theno if ona could --Camara f-ho ctocks at cach point in 
ti. -o# amr=inj m no-w-. could bo calculated. But cuch mcacuro- 
ncnt =at da,, 1A, -nd upon 
th. -ira bolnC "- oowon unit of L-, a. -,. urc=nt, cuch an 
'czeLet priocal or wT. -; e indiicatlon of tho 1mro =-Lrc pover of rx)ncY* 
It vvuld al-pear Lsl., It uucil flo,, jo and atocl: n uill I=vo to bo mcasurcd 132 
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unita which are co=on both A6'tho thoory which explaina th= (Vuh, an 
continuity) and to camo convenient ycxdotioL- obtaimina in lroalitYl Do 
that them thooriec can ba tooted* Um=lly stocka and flown aro 
=acurod accordiiV to tho monay flows with which thoy we azsociatod* 
FOr th0 CO-Call04 ma=lr'G rOd Or mOncie howverg euch a jp=codu= 
ic dubious. It raicoo what has boon tormod ao tho Indox.: A=bor Probl=. 
If monoy its here equated with a numoralro cood which io ono of On' Coodo 
in tho oronoqrt thou tho problez can bo atatod aos 
*It In abundantly clear that alternativo Cato of pricou 
cann t ordinarily bo conciderod indepondcntly of tho 
tas; too and habitu of the porcons involvod when on* r. -mko 
P=haainj', p powera of moneyo 'Mic can be ctated **0 
CthUG. 7l if tho prico lovol in dofinod (whara the prico 
or imin rain cood in unity an 
Pawl P, * V. Lpz* 0000 +Wrtpt 
Tim Pa dww tho quantition *9. or tho mmorairo L-pod 
(horo tho n+ lth) that =, t be m==ndorod in ordor to 
obtain unit quantition of tho firSto r. 000ndo ea ev 
and uU other Coodu *9 ee The vu aro woiChta V, + Vz. + 
.. 00 vs, a 1. wa havo coca ... that *.. P doparAs 
On tho wo an woll na tho Pas" (VUratain Pe 62) 
It would appe=# thong that to equato noney dic; onoed with a roal, flow 
of &Dodo and acrvices io impropor if ono ic to anuumo that mach a pro- 
codure givos a atandard mcam= of stocko and flowoe Doopito ito con- 
vonioncop howavor# a now =am=o of oconomio activity ic nooded, 
It ia horro wo introd=a tl-so now concept of vubjootivo ti=* We 
Wall, hora ascrmo that actora havo learned to c=Paro Pho=Or, 3 bY tw=O 
of a clock, (V-bothor mch a clock in rolatod to onola pulco or to 
PIWaical timo auch an tho t1= it takon to boil a pot of rico nood not 
CO=O= uz*) Thia clock io ac'sumd to bo uniquo for cach individual Q'Id 
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will be used by the economist to zeas*ure tho doe= Of COUtintlit' Y 1zpliOd 
by given actions * 'A"'hin r; -V (M= in the followina way* L person 
zetina b7 tho Principle, of Contimlity Porto= Q CLV= action which IcadO 
to anothore TIw continuUM in w1lich hO =tg &P-oxUntOOD thiDe An, 
Economict = only porceiva of thia continuum over time henco in order to 
c=pare two continua a description of cao. h ==t be envicaged. Ouch - 
description vo rhall ausuma in made possible by the accumption of a 
cubjoctivo clock which dato=Lnon the intervala botween different event(;. 
rn cal that follows it must be romco=berod that thin ascumption, in not 
about the nature, of the individual but a means by which tho Itinciplo of 
Continuity can be r-casurode 
It =V well bo that an notor Other than tho indJLvid=l whoco 
behaviour wo are atudvinZ- must predict that tho individual will do in 
certain circum-stancoo in order to bo ablo to construct hie own cyctom. 
Vo would suppose that cuch prediction is occontial in bar&-iininc, 
olioppoliatic and eeicntifio environmeniso "Tho prodiotorg wo szoumog 
havina mado several exrerlmonts into this problem comea up with tho idea 
that other actora uct acoording to the Itinciple of Continuity* no Vill$ 
thereforot cavicato other actora as moting alonZ a contininva, In pro- 
dicting behaviour ho cannot directly observe this C=tinu= and no wo 
shall accert he will employ some rule for ito identification Which in a 
nacoaaar, -, condition for that continunme Such a rule La tho Principle 
of Loaut Timo which rune as followus- 
in Lvmnt will jxxfo= ono action rathor than another 
in a Sivon cystom at a Given time If that aotion taken 
a chortar timo for its complotion th= tho other* 
Althou. ýt oach cubjoctivo clock takon individually could be coa==d 
in te= of oome atand=-d clock to uhich each could bo co-ordinatOds VO 
=wt be aware that ruch moam=omont in not objootJLVO* lbr if we net UP 
CxPorimont in which thero ia a at=1=1 clock in a otatiOnUT O. YctcO 
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and two zubjootiva clocki3 in a changing system then tho following my be 
true. Lot us accumo that we have t..; o cubjoctive clocks A and B which 
are rovina in relation to vach other* If wo obcarro froz the point of 
view or the standard clock A and B are aynchronous but if wo obsorvo A 
from tho point of view of the moving cyate= It will not be oyrxhronous 
with B, Einstein arZ; uod that it was the exporimont, for tooting the 
cynchronity of clocks that gave this reaultsin our terms wo would urCuo 
that it is the Principle of Altoration which loads to thig rotralt, For 
not only aro the clocks movinj rolativo to each other but alco, relative 
to the oboorvar that in part or that system* Bocaucol, thent our obeervm 
is part of that oyatom no caterprical toot for the cynchronity of the 
clocks can be mado* Inevitably our obcorvcr will conclude first that 
Ala tl= in not comparablo with B19 tima and cocond that no abooluto 
measure of priority oxiato within the cyatamo (Tho first oonolucion is 
analo,, oun to tho "vortion that intor-parsonal comparicons of utility mv 
imponsiblo and the cecond leads from our a'r, 6u-4nt on the. mturo of 
causaUty and can bo neon in o=h atatomonts na lovarythix6- depanda on 
evex7thLn, -. eloel*) 
Givon tho abovog wo, should bo ablo to porfo= the first stop towards 
an intocratLan of Itradol and lumtaryl thoory JLn Inta=atLoml Economicae 
WO W-all acm= a two countrys two coodp two raotor world* Lot tho 
countrios bo A and Bp tho faotora a and L end tho Cooda X and Yo WO 
ucm=o all trado ic c=iod on by two into=ational fir= F4 or P -to 
Wo aumm A )no a cubjootivo clock au docca Bs , WO narumo A and B act 
according to tho Principla of Loant Tl=* Wo ass=o that both A and B 
havo thoir oum monotary institutions* 
Now our International firma aro ablo to porform oLthor X or T In tho 
Othor Country* If ono countryl A, is to rank ito own aotivLUOD bY its 
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own timo then clearly it =at also rank tho activitien of YZ by the wo 
t'LWO TMO 8=0 U trUo for Be 14t the followUla bo the rankingo in 
tho two countriecs 
TAMM, 3 
of Activitloo b. % A-timo and D-t=2Lunjt ActivitZ 
A-TIMG gluntEE 
Activity x 30 40 
Y 15 30 
lioney 12 2 
B-Ti rd E: rounU7 
Activity x 45 20 
'r 20 60 
tk=Y 20 60 
From the abovo we can arGw that tho total -of notivition rAwformod by A 
in B need not equal thoco parforned in A by Do This io bocauce althouCh 
A will tend to export Y and import X and D uill tend to im; ort Y and exporl 
X the vzluations pl=cd upon each activity differ* Tk= if we take the 
current account balance of payments for A tho importa from D in torms of 
A. timo will not nocor-sarily equal the exporto to D In tar= of A-timeq nor 
uill tho balance of pay=to nocessari3, y bo maro If r4me kind of exchan, -* 
rato uoro imposod upon tho abovo eystemo 11ho balance of paymonto noad not 
balanco. 
T Ir'lw bab=e of paymouts of a country# A# exoludingg monetary movements 
can bo conceived of an tho differanco botween the time upont In A bp B 
loco Vw timo opont in D by A* Thia timo In upant ontirely by lntarnatiowý 
al fi=s tl=s I 
DA m ta - tt - 
If oach perfo= ono aotivity# then Ono can coo that A610 valuation of DA 
will ba dLfrcront, trom Btu valuation of tho c= variabloo If A importo 
in A--timo (15-40) whoreac D values the oue X and "Porto 4AY thon DA ic 
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Da= 't==tion an (20-20) o In toxma of Econoizica thie In an 111=tra- 
tion of the arCtment stated abovee 
Nov the above JLUuntrates tho natura of tho probl= of observation 
In Economics. It in eaaentLallz =lati7intice In order to obtain come 
conza from the above technical relationshipa it in easontial, that a= 
kind of atatic co-ordinatoo are cat up by the obcorvor. In the ccience 
or Econ=Lco nuch a CO-ordinatO IS 'the r-oazurin,,., rod of moncyl but 
nzaloL, oua, to t1w abovo the camo m=. v ban different valueo In difformt 
co=tri()G, 1: ot only in money hold an an asset but alzo it is not a 
store of absolute value, but of relative value* As cuohp it has propertiel 
v=y aimilar to our concepts of A-timo and D-timo* It in for this 
roazon that any measure of valuev, -hich In itcolf-Dart of the gXet2Lm W, 
won find rolationahipa uhich are not part of that cyst=* It would coor, 4 
theng that a, pro-roquicito of an7 intcL-ratioa of Itradol and Imonotarys 
Uxory =t not up a coherent cot of co-ordinatoa by which the two thcoriw 
can be clrultatwously meacurode 
lionc, og it appeara wo =at look at any into, -, ration of Itradol and 
IcKuwtaryl thaorj from a rore cmx%4al point of view. 1410 must ippose a 
C. tar4&. Ird clociz on the cojectivo clocka which each individ=l uccue Duch 
a otandard clock =y bo one bar. 0d. upon phyaLcal. time aUCh aO thO UMQ in 
voconda it takca for4a unit of monay to circulato a Intandaxd' Qcor=V* 
ln=p wo would suMest that unloca sort of etwulard clock 10 
obtainable no cuch inteCration ic poaciblo. Thio ia co until wo realive 
that a otandard clock of tILia naturo ic alao p=t or tho movina aysitom * 
which In Win. - ctudied hcucop dopcnding on whother wo Uka a standard 
tlmo, p A-U= or D-Umo our notion of not"I qontin= will bo altoreds It 
coo= than wo cannot tal: o proxLea for contimitye InatmA wo havo to 
rerzacent cach contisr, = in mwh a 6uy that tU7 can bo combined ao as to 
I=Ovido cono rocultante At proa(mt wo Lmow of no mathomtiCal or logica 
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theory which can give us tho'dooired mode of analyciao 
It would to=$ then$ that another porapootivo Is called for* We 
would su&-ast that tho, fol-lowing analoMr may prove fruitful 9 Trade flows 
could be com, no a continuing p=co:; a over timoi ', &"he action Af exporting 
by an Intornational firn ewald ba ro5ardod as an Jztra-fL= transfer of 
property rights which proceeds by the Principle of Contimity. Unothor 
auch a tr=a-for represents a balance of payments curplus or datioit to 
the countries concerned it; not relevant to tho forml or continuation# of 
thia process (, G=Opt inoofar ao atabilication po2icioa =y directly affect 
it)* Turthar tba dogmo of deficit or curplun =at depend upon the 
procir-O valuation Placod by tho countrica conconwd on thin procogn which 
may not equate with the Valuation placed upon it by the firm* (An Ox=P18 
=y be tho calo of on, -A=3 to U*. S,, A,. by Ibrd cubuidiarica in LUropo at 
loss than coat price beinc valued apparently at markat price by tho 
Gorm= vzd Britiah Governmento Tbw in praotico tho balance of povmcnts 
at oach point-in timo my not noccc=rily corroupond to the flows of 
#real recourceal involved* 
But more than thic we chould not axpoct thom to-in theory* The 
ZODAPIrOwnt Of the Ba10,200, of Paymonto in one notion (alboit an unimpox%. 
tant action) In tho economic cystom which Civea rico to the tradq flowa, 
It inrlucneos# admittedly to a limited cxt=tg tho trade flown'which it. 
lo ouppo:; od to bo moaa=inae It ic# tharoforog part of the r- oontim=4 
Or rather ia ono event on tho continuum of which the trade flowu aro aleo 
parts, . lioncog we chould expect the accounting or a &, %lmco of Paymonto 
curplus or deficit to bo causally related to come other notion but not 
6 
nocoomrily co related to the trade pattern which. aco part Of the can 
P=00130 Inatoadp then# of looking at the thoory of the Bal=Co Of 
A*menta aa a theory of mo=uremont of trzdo flou-a wo wich to conStruct a 
cont'nuum cuchthat a deficit on balance of paymonto ic the Out00M0 Of a 
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certs4n tradin.; patto= both of which mv part or the saw owtim=* 
Imtoadp thent we chall assume that tho contim= can be date=inod 
by the asc=ptions of tho Rockochor-rublIn tlwo=-mchar, 6-vd so so to 
ilq 
obviato tho nacaacitY of =PlOY6 ýýZ/=O=s dascriptiona of bohavlouro 
Now it va czn describo tho stock vituation at a point in time without 
rcto=Inj to a val=tion Procccce Vo eall acblow cur objectivot Wo 
uvuld i7jE; t-, ost that Unce b7 arm=ption 
(7) both capital end 3. abour =v of 
Idontical quality in A and B thoy c= fo= tho bassis of aur atock meacarL%.. 
monto Lot us tako labouro Tho Patto= of t=dO could then ba mmaricea 
by rofc=rwe to t1w lr==ian concept of Ilabour emboliod' in a giver; rpods 
lbr in3tawep suppoco tho followinat 
TVIT-R. 
2 z2,1,2! Lon =Mit of iab9m 2EWI2A 
nomtrt 
AB 
Activity x 30 50 
Y 40 30 
Undorr classical thoory t=do will conti=w until tho txud* off botvem 
==dition la Ucuticua* '. Ll=at if A hcw 150 unita or embodied labour 
and B bac 200s Vov A Ow Pmd=e 4500 x or 6= Ys B c= Produce 
10#000 X Or 6000 Yo I4t us azm=G Int0=atiO=IIY IX is axoI=,, vd for 
lye If A exports Y and B exports X wo c= mo that (JX A only produces 
Y and B only p=duces X) then 4= Y my bo oxchancod for 4000 X* Dow 
this moans in to= of 2abour ombodW A Cives 100 units of labour 
embodied in oxchazv,, -o for 00 Guch unito 9! r*a Be Sinco thoco Unito =0 of 
Id=Ucal quality A locou in tho p=portion of 
00/100 in cuoh tradcp 
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Thour. h if wo wero to calculato our baL=o of pay=ts by I=VJLcr=ly. 
m=tioned mo=o it woald be rcro* 
This be=s upon tha dineussion or JLntd=atioral fjLr=* Two rjU=g 
r Aý ) F-B noting acoordlzia to tba rri=iplo of Continuity willg thc=foro 
at a point in tima bo traimforrina,,, labour embodied fr= ono country to 
awthCW4, Clearly this win havo an effect upon. tho pattoxno of. invest- 
Wnts =PIOY=t and tho lovol of =31 i=o=* In the country uhich 
4. Ajnc labour =bodied thoce excopt tho first will tend to rico wheroas 
In the otber cotmtry a proccon or labour cubatitution will tako place 
cauaina a rice in Invoctmcnt* Vo wouldg tharororot propoco, that tho 
bal=co of Peymonts be looked upon so a $real. " rathor t1mn a 
Imonotary' one on tho linas Civen abovog Thoro Is,, howcvort no Intention 
of tz7in,, -, to ro-asoort tho importance of tho Labo= Theory or Valuel 
instead we aro like rxymoa makino wo of a labour unit as the basic of 
aX. ro, GaU=* Duch a procoduro is# howovors to opon to dioputo thatg 
althouZh on tho bazio of the aza=ptions of the 1Wckzchcz%-OhlLn model# 
It my be valid we rhall not uno It hero* Two unLto of labour-oobodied 
r. V ba idantLeal althouCh thoy have different contents of capital and 
labour &nd dISferont hictoricue thia alono moam that a unit of labour 
ambodicd is not uniquely doto=imcd as to Its naturo as the unit or a 
na=omiro Cood Lee Horoovers it in pofte# -siblo thx'. if ono vora to zoacure 
economic phommcna by this unit cignificant. diffo=acea in capltal/labour 
ratios woQld bo cloudod overe 
Traditional attczpto at an lntoC=tion of conotary =d t=do thoorY 
employ tho cuppoood rxialoa botwoon bala=o or pay=tc tw IL t; took and 
trado flow*) Lot us propoco cz alto=ativo apMacha Lýýpocs wo havo 
two countrics) A and B such that A habitually I= a balanco Of PaYwntO 
vurplun and Da doficit J%= thoir trado vith oach other* GUIPPOID10 nov 
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that A incorporates Be I=odiatoly there is no coaxwed balan o of-. 
payments but tho trado rolatio=Up betwoen, tho Uso re=er nationz still 
exictce In to=: 3 of Goods and vervican the= in a balance of payments 
which could procuzably be wazarad accordinC to como atandardo This. 
example indicatou that tho relationahip botwoon'trado end tho bala=o 
of paymonts io easentiav one of MOa--UXCMCnt4P Tinado In a Moacuro of 
the bal=o of payments at a point in tim3 vho=as the balzace, of pay=ts 
can only be ca-ca ovor UMO* ror o= lo# in our c dities X and Y then 
t=do could, bo seen as tho ralationchip betwoan IPX and P tj C=h that 
s 1! 5" if# in thO CO',! =O Of tir-Os Pa. Y=ntu in tho =UO of 2X for 
5Y had boon =ado por unit of Y, GiVCn thO assumPtion that tha bab =9 
Of adV=taLV is Z=O O"r timo wo can arCw that 2X in oquivalont to 5y, 
D4t if wo azz=o tho balanoo of adv=taCo In not zoix), coa, bocauzo we 
boliovo trado io not IfWxt, thon our rolation. -Up botwoon pricoa =d 
pay=ts breaka down* 
Yet the Principle of Contimity wcarts that although trade at a 
point in tizo will obey tho prl=iplo of consistency thin not necessarily 
Go of trado, ovcr time* In term of the balan o of paymcmto this Implies 
a damial of tho nocescity of tho'balanoo of advantaeo ass=ption. 
Tradog a=ordLnc to the Hacksohor-Chlin thoo=g thong will be part of a 
contim= cot by thQ naturo of tho pay=nto flow* 161o may illustrate thin 
notion aa followne A porson actiug az a trador-experimenter in our 
simple econo=j can only unseen tho, continuity of hic firm by the stock 
of goods ho Lan available for cxchazý-, o at a Siven timoV Cray If thin 
atook in pocitivo will ho continuo In buoinamoo If we aa=o trade is 
carriod on by auch tradorc acting internationally# than vo can coo that 
dopending on ctock ricee or falle co tho te=s of trade vill chanze* 
If we now add all stooks toGother at a point in timo-and cocParO that 
remat with a aimil sCoro&ation at anothor point In UmOt we GbAn 
f 
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obtain an idea of how, trado flcmu hava chwk--, od and how the bal=ce of 
paymnts has altomd* Tho bal=o of pa4mcnts tI= in intorlinkod with 
trado flowa to tho cxtcnt that a ebango in ono alters tho way in uhich 
the otl= in mcacurcd at AL point in timov 
If wo arc to explain# either tlw bal=o of paý-=nt:; at a given 
period wo cannot u. -, o trade flovoe 71= we Would rxopow-o that a theory 
of International Economics =Mt indicate by t1w Principlo of CA)., Itinuity 
the pattern of exchango GtOCLM 0VCr tLMOo, If a trader faced a constant 
inflow of dooda he would contfm3 in buainecs if he Lid cufficiont 
oxclian;; v CoOda to allow Us pireha-co of tho, noxt batch of importa. If,, 
howomrv traders faco i=ogular imports then only those tradcro who keep 
larb-o atocks of exchan,, -o jPods will remain in busincon, renco if wo 
cupposo t=do proc-Dedo at a Conztant rato ovor tima balanco of pav nt , ze 
over timo will be zoro# the diroction of trade will be determined by 
rolativo factor endowments and the rolativo prices of the goods will not 
chan4[; D* UP hOwMrp the rate at'Which, tho, trador oxporimanto varioa 
(porhar, a bocau 0 Of thO Variability of Imports) thon. tho, balance, of 
pa, ymcnto nood not bo coro forg dopondina on the period chocen# otooku of 
c=h=, -o tpodo may be buildin, 3 up zoady for tho next irroCular import* 
This Io dor-Pito, the fact that trade may atill bo dotornined by (unobanaod) 
rolativo factor endowments and prices aro, uncb=, -, od. We would arguo in 
concluDiOng thonp that cny into,; =tion of the Imonotaryt and #real# 
IXOC02,000 in International Eccnom-ica =at be bacod upon cu invostication 
or tho behaviour of international coppanios and that this irrrosti&ution 
r=t be acoordina to tho Itinciplo of Contimdtyo 
It in hopod that thia chaptor Lw ind1catod co=o of tho prozice of 
O= rovicod thoory of action* Vo hopo that furthor roccarch and thinking 
N alon, ý, - thoca lino3 will acuirst Economica to o%-c==o como of tho critici=8 
WO havo aimed at in thio thcoio# whilst porfo=lnZ thO cx0itilIZ tal; k ()f 
inveatUatina cooial*bobaviour on a =ro arA dooper Iwol Aban 
haa be= posuibla uAtil nov. Wortunatoly, it doev not fall to us to 
ca=Y *n thO anO. IYCID Into tho IrMeastitAtiow of data at thla time but 
va hope to hava that opport=ity in the futu-,. -3, 
CTtAJPTFTI 
2n -L4mo . 
Conclurdonn 
... i. sted - 
f, 
It ic With trePidation. tk"-t I now embark upon doscribing thooo 
conclusiona uhichq I thiag it Is safo to draw from tho, above thecde# 
M=t which in hare preconted will be a cubjoctivo volection from our 
thecia czd could be interprotod cz a CuLdc to the cbcvo vork rather 
th= my advertisoment for itp 
IX IVQro to valect that rart of tho abovo which contains our 
maln thocial, Iyould pick Chaptern Eithtg Iling and Ton, Chaptera Ono 
to Cov= fo= a Ixeludo tog aad Chaptcra Lleven to Thirteen an extoncion 
oft our central ar6gumont. wo woula cum-, oot that ouch concluaiorm a3 
=Y be I forthcmaing from our atudy vill be founi In those tl=oo Chaptorc 
and co wc? shall point out wh: it mij; ht bo Icarnod from V=* I'vrhapa the 
are=ontv I=osentod in theon Chaptera could be groupod undo two hoadas 
thorio cormeotod with 
ihe thcory oi: caucality and thoco connected with 
- 
tho thoory of action* In each caze, it cooma that our argi=nt is 
better hl&hlirhted if we cturt by m==it; in,,!; the traditional view ac 
it in contained in the ecionto Of r4cxn=iCc,, We boZ; in by conzLdOrincT 
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tho theory Of CausalitYe 
Tho Vaocry, of causaUty precuppocad by the acicmaa of Ecommiou 
was found to be the Dmean constant conjunction theory. Given that all 
knowledýge ing -at bww,, c=piric In tho ecnao'that "nGation Is at the 
bacc of all experience then Mcme argued that causality cannot bo 
obterved as sucho All that a r-Ciontiot can induce is that caucal 
relationships are le=med fr= the obcorvation of constant conjunction 
of ovento in a large run of data, An Voonomint L13 thus coon ca 
Ott %4"ý"XUJ 
observing data# quite ittmR+-7, v in tho cence of not alterinj; tho dLata, 
ba is observlng in the courso of hic obcarvation., Parthc=orog the 
caucal rolations ao inducod exe to bo divided fr= othor rolationa on 
tho Imis of tho conatant c=j=ction critarion. 
Ir4uah a view could be criticisod we found on two main groundzo Vjr9t 
we argued that an oconomict r%unt be part of the vocioty-which ho IG 
obtarvinjo Ile caz=tp tharofor-ol In conoral asmzme-ho cannot Influence 
tho data of which ho ic a parts In particularg wo found ho car=t =ko, 
the neutral comparlsono botwoen ervants implied by the corwt=t conjunotic 
theorye A person may oboorvo what coo= to bo a constant conjunction 
but ho car=t bo cure that auch an obcorvation ia not duo to hia point 
of view rathar than any troall rolationship to bo inducod from tho data* 
We ua=aricod tho t=&ody of the obnorvar of cooioty in tha ITinciple 
of Alto=tion (sco Chaptor Six)* 
Second,, wo found certain ar4mmonta that load ua to bollovo that 
causality io not tho ainplo ralatiowa entity that IhL-w boliovad it va-se 
In Chaptor Iburg by rovieviric tho major thoorioa of caucalityg wo c=o 
to tho corclualon-that a cauzal ctatemont was ono wbooo form was a 
procico mirror of tho actual rolationchip betwoon 14momona to which 
tho stat=ont ac a uholo rcrorrod, Dot only did a cw=al VtatOmOnt 
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refor to a relation between two eventog but also ImpUed by ite fo= 
tho naturo of that relation, Thio led uo to atato that a particul= 
caucal ctatwant could not rofer to empty cots of data& Clearlys a 
Causal otato=t in not simply a otatewnt of relation but I= 
exten. nional ip_T)ort, 
rurther wo were able to deduce (in Chaptex VALvo) that coil ality 
could not be rejTesented. in a connistent lozico This implioc that CL 
. mlity otatamant 13 not truth-f=tio=1 and that only inconriotgnt 
legion aro useful for our purpoao of cy-mbolialzq cauzaUt. 7, Gj=O We 
a= unable to Invasticato the y--obl= associated uith the fo=ation 
of an Inoonolet-ant loricl wo left t1m) CYrZollo problems of caucality 
naideo Poreoverg we found that by exami=tion of tho V=Coco of 
scientific jwkpent that in a situation without altcration the Axiom of 
Constructability muat hold before aciance in posoibla (sce Chapter Six) 
This inplies that# at lometp two =*=t be at the disposal of 
tho scientist before ho can r. &o scientific jud&-. enta, 
rrom thece latter three rvaii1tog we argued as follows., Let us 
assort tboro to be no alteration for tba procanto Lot Un alco assort 
acience triec to fo=ulate causal relationshipa batueon pheno=na. in 
thoco circumstancoo# two lanapaCca cust be involved in tho for=tJL= of 
causal atatecontup by tho Axiom of Conntructabilitye Ono lanmgagu in 
uced for talkinj in and tho othor about the data* A caucal lan&uaao 
in thur. com-posed of tuo cub-lan, 7weaso LOW it in tho rolationchip 
betureon-the Wo cub-lanLuzeen which pzovidou a clue cz to tho naturo 
of caucal statceentes 
Causal stat=anta cru pcculiar in that a givon wMablo ropreventina 
a causo or on effect may not be roplaced conslatently by anothor with 
tho necoasity of the truth valuo of tho ctato=nt beina unalterodo Ouch 
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ctatc=nts are termed oblique* Nowip of the throo wthoda propoced to 
volve the probleza of =fcr=o in cuch r-tatwents (dos=iption/vonso 
I ns formulationg tho axtensional loa, 10 and Macelto thoomy of dencriPt 0 
only R=celsc colution van found to be adoquate (cco Chapter Goven)* 
Thia maans that a c=rml gtat=ont wan a doccription of a relation 
botwoon rlionow-none It did not itzelf havo extansiom-'a import thouch 
unleca it v= a dov=iption of DOW Ca=al ralaticra It vould not have 
been fo=od Ui tho fi=t Pl=co 
it ww on the bacia of tho abova that our notion of tha ProcaDs or 
Cauzatioa was derivod, This begLns by our notinj that neithor can a 
cauca be dozaribad vithout its erroct, nor can an erfact, bo separated 
1*n= its cauzo, Coupled with tho rolationship, betwoon our causal vul).. 
lsn, ruaCoa deduced above implica that tho two causal cub-lanZuaGas procicoly 
mirror each other. If now wo asGumo alteration to ba prozant, co that 
the AxIom of ConatructabilLty does not hold# vo find that only otatomanto 
constricted in I=ociscly the a= raz=r an causal o=a aro part of 
uoicneoe Honcep in altoration tho only scientitio atat=mto poscible 
=o cau=1 
Butg m=o t In thiag tho atat=ont of c=ality la to bo coon an 
Just Ono Mado at a point in tima and in tho outcome or phemomenz at that 
time. It iog howevort implied in tho process of cauccation that phenomo= 
ura. lifikod over timoo This rolationg Uo pontulato, becom a apparent 
because of tho continuoun prc=co imalvod in caust-aityp cuoh that evente 
appear alo: ýz that Continu=* It is thin latter prococa which D= 
concentratod upon but it 13 dopendant upon tho formerly deccribod process 
of c=zation for its; forms 
yým= thero rxo=cnts two concluaion3 for tho coicnoo of Mon=icu 
Dooms to racult. rirato if data a-ro obaerved =d amlycod undo-r thO 
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aca=ption of the Axiom of Conatr=tability then if altoration is present 
it will uppoar that loverytUng depends upon evarithing aloof* r. or 
example# it an obearvor txieu to find causal relationo on tho, basis of 
priority whilst ho is part of tho Aystem Iw is observing thon any time 
ho takca will bo altered by his 1mvomento in tho cyat=e Thic rx., v bo 
to sucia a docrce, that caur-al relations of the 'billiard-ball' tyN a" 
not observod as each but ruther au loose ar-mociations in which there is 
no clear priority (coo Mapter Thirtccn)s COGOnal if caucz"ty is 
ox=inca whilat alteration is accumod to be pimcont, tho roculting 
un-directional zolutions oro I=iodiatoly intanxrotabloo They can be 
cowtrued ao the intimto two-vay rolationchip between mica and effect 
at a point in tima which is juat part of a cauaal contimnims If this 
contimaim iv ime-cUsatodg then no doubt the preeiao rolalbionshLp botuven 
tho cauuoc and the affecte will be uncovered. 
Ve chall now =ve on to raview our arg=, cnto upon the theory of 
aotion, In Economica it in uaual to dorino a ivee individual na cuo 
w1u) is ablo to perform actions undetornirwd by any bohavioural Isms.. if 
wo are to koop o= notion of knowledCo, as baned upon aencatiou thon the 
i=Uvidtal cx., t poevoca couo aGoncy of his own which can initiate and 
perfo= Actionce "T"hin primitivo movor or aotion is ucually te=od "the 
will"* Vio vill is coca to bo ablo to dooiga tho ends to which aotiona 
=o pcrfo=od and aluo to co, =nipulate the variouz =ans uvailOlo to 
him in order to vxhievo thoso eadne Tlw traditional theory of notion 
depends upon there being a copa=tion between rAnd and body* rada aro 
danilped indopen! antly of t-ho obsorvation. and uoo of the means bvvhLch 
tlwy rxo achieved, Unzo actions porfo=od by, f=o can mv volunt=Y 
tho poxfo=anca of az eption involvou CL procoso of choice bY 'the willýle 
Thia ir. ucually conctrued aj a procees of docioion in that it invOlvIO10 
the Deloction of that action which will Mo2t n=ly confo= to tho onde 
proccribed byltho will#* The =a=wss or othcruiva of tho rem1to of 
actio= to*cndo la adjudicatod on tho baais of somo valuo cyrtcm that 
It. ho will$ ic cupposed to posvocr. * 
ahrec at=tim of armmneent can bo =iticised hora. Firatt tho T 
cOn"'Ption of *thc will" is not wIwIlY without Crit "', r4 bow., wo it note 
liko a dc= in a clock, Juzt as wo e(Rad attributo the bohaviour-of a 
clock tImt did tiot cortffo= to a laj of clacks to tho p2oronco of rg, =10VO.. 
lwnt dozon in tho dýickl, co ve coo IVhe villf so cxxurijjý; twe fmedom of tho 
individual. In othor wordc# altbouZ; h the body La soon to op=te by 
==a of ZGCI=ima or Ch2mical proccrrmcp tho rind is com &a Inaxpi 10 
in theco tcr=o But it is Itho wLW thmt c=sez bodily movownto to ba 
Pc: rfor=d* Ibr thia in terra of the Ih =. an thcor7 of cau=3 itys cdnd 
and boCy r. =t be contimums and not separable in tho %Qy post-aatc-d 
(coo Chapter Ton), 
Secondl, two cortu of zvality aro azuez-tods on* $in tho mind' and 
anothor toutoido t1w cirdlo In tho caao or our oconocic obcarvarg who 
it; alco, an actor,, Vila a=unta to our beina ablo to nop=to him from 
t1ho vocloty of which he is part by virtue, or hi3 obsorArk-, it, But this 
uroiment vo fo=d vau Invalid by the Principlo or Alteration* Atd, thlr4 
wo fo); rA t2ho dafinition of r=cdom impliod by tho traditional concept 
of action Lmve r1co to more p. -oblo= th= it solvod (ooo Maptcr VIM)* 
Instewl a doflnition bacad on Viat of 1115, cwtro w-. z conjocturod uhich involved 
a r= bc1nZ rroo wily i=ofar aa ho accept:; tho caucal role-lonz An thO 
cwiro=ont of uhich he is part* 
nzrtIio=oro# wo round that rotivo =d wv=cnt ttich toaother SO= 
cLotion =O =aomy relatode Ee=09 lf 1d0 aX0 t0 0h3-1ý GUr WW'2ption 
Of cau=. Iity in tho li&ht of our diac=uion on that =ttOre WO 
nood to chanZe 0= thoory of action an veU* If we accept our coments 
on caus'ality th= a diffo=t theor. 1 of action m=t bo forthcoming if 
wo aro to havo a con. " Astcnt, amayula or vocnamia bchaviour ba::: od upon, 
tho actionz of 1ýrea individualmP 
It was bac=o of those conaido=tioua that w* uc= led to look at 
action not in torms of micistency batwoon ends cmd meam at a point in 
tima but from tha yaInt of view of a contirrwuz procoaa, VO looked at 
tho individual au parforalner a0tiona at n &ivon timo %dAch uc= part of 
a contin=m of such aotionat Our indiv1dual in coon to experiment in 
hia Mviron=mt not according to his 
1%6,1111 but according to tho I'Vinciple 
of Continulty* By thinjone, notien leads an to another actim and so 
on along tho action conti=ms 1.11ancal, any action not only arfooto the 
procent but also all futuro pxosentes Arry action =at bo lookod at au 
baving two componantat an agpoa=xo at a j: Lvcn tir-a and an appo==o 
awr tima (Goa Mapter "Twelve)o 
Such a cortcepticn can only be accepted by the ucia= of Lconomica 
if it leada to the fo=ation of now moanin. ZM cxpla=tiA= of o==io 
phcnomena* In Chapter Twelve we found that this: roviced concopt of 
"tion implied ow typical mrzintency thocroa urhilst catabliGhing a new 
theorl of action over tire* 11cr. ce# there coemcg on j; munda of slc&u=N 
=-ason to a&it the conti=t'-7 concopts Morcoverg in Chaptor Thirteim 
a nev mathod of intej; rating, Itzrdoland lrowtax7l tbcor; r In IntezuatiorA 
Lconomics uau cuaectod on the bacia of tho rrinciplo of Contimxity, Va 
would cuxact that advancco in tho fieldo of ccorj=ic policy (capccially 
with rot-, =d to tho probl=3 of timlxnC), of conu=r behaviour thcory =d 
of urolfaro tlworyg rkV aloo bo fortheomir. 3 fr= tho Pri=iplo of 
An to sWX-astiona for Axthor rosearch: == vu=. ntionz Lavo been 
mado f=m tizo to tizo in thetoxt* rathor than liot thazog uo would 
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simplY romaek that our thesis la still In its irroncv* Furthor roseazdI 
slon3 the linas cuMmated by the point of view Mroz; -Md above vooms to 
be cr-contial botore this Idea c= bear Ito Wl fzuLt for Ecanomicuo 
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I NOTM TO C. tlAl^lr. qs 
Chantor Onat 
it Ccc Robbinat Krappp etoo on this* 
2* It chould be rezomberod. that our study involves only. a panicn] of 
Ecor=io literaturo in Britain# U*S*A* and the English world& 
For the L-LrC* part Continontalp Buscian, ond Dovelop=nt 
economists have been ezoluded throuch want of timo and boeause 
wo are co=e=od with quoutionina accepted dogma by. chowing 
there Is reason (perhaps not mfficient reason) for it to be 
chaneed, It =at be =phacicod that othors muut follow along 
thia path beforo any concrote romato obtaine 
Social apace can be definod an the Got of occurroncoo in which the 
postulated relatioachipa can be cald to be valid (coo Papandreou 
chapter 6)* 
We are, here nacerUng that economics denies tharo Is a hictorical 
law which can explain woLoty at a (; iven apace/time* The 
cUmnio formulation of thin is 'byConou am foraver bygono's 
This is an important denial of the uco of historic4l mothod as 
tools of economic analycit (coo Introduction)* 
54, Ono could reasonably objcot that wo are being too harch on 
Lconomica hereo if ow sitated the motivea iu to=s of tendancioe 
then conzictancy will not bo impairedo 
Duchan= has apparently com to a cimilar conclusiona 
7* M= alvaya tonds to be colfich but Its alwaYs constrained by society 
(tho mans by vhich ho can behave GolrishlY) in his actionso 
CO lReforrml in the Cmmmist countries of Davpe are seen# by come, 
an evidence of thiso - 
90 The distinction wo Make here Is a very coneral Me,, It is not 
conacioualy related to the produotion/conau=ption dfthotomy 
ucrually analysed in this context (toe Arrow and Scitovuky for 
rorcrancoo) thou4; h ftturo research may revoal that it is, Really 
It is an attempt to list the kinds of influence thmt affect the 
individual marely becauco ho lIvo3 in rooicty. 
100 Acain we =wt omphasico tho gcnerality of tho following,, 
11. Apart from the early political OC0.110miats few oconomicts have 
considorod theno problems rathor thoy take society aa j; ivou and 
then analyce how peopla act within Ito Yet we bavo, coon that 
action detorz-4ma cocioty and co we teol it is a little 
inconzintout to view the cocial system as civen whilat actions 
makoatheir varied IntorpUys 
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Often'tho idea bas been charsotorised as. the *blotting paper$ 
conoopt of' lcurain, ýo* Me rJjd is like a plooo of blwý. -q 
clean blotting paper at birth and Up throuZh life and the 
aGoncy of tho porcon's c=cal gmaually filled out* 
Evoz7thing that Is venood forms an impression on the 
blotting papor. 
2* To eak 'rw1gj? ' nood nott howevorg Imply an ax1rwar in, to=zl or 
efficient causes only* An Aristotle chowodp there aro other 
corts of causo thaa tho typo with uhich Uuma was principally 
conoorned* Thus tba argument here My wall, be Jxzelov=t 
rA=o Ariatotlo w= conce. -nod, with a widar dofinition of 
causality than Mme 
In the AriGtotelian senso (800 WaPhYsica 903),, 
4* 1 am indebted to Mro Ruth Troollor for thin points 
5* This them la onlargod in Chapter V=o, 
It is inte: metino to note that 1rarshall o4mowladSon hie 
indebtedness to HaGal in this mattert 11"M concopt, of mutual 
causation that ho hints at has not@ to our know1mUgep 
-boon taken up until now (voe Mrshall Po vUi)* 
7* coo Poppor (1) pp*217-220* 
Thin in tho ba-cla of S0=01con'D critici= Of VIO F-twict* 
The latter aceerts that tho original au=ptiona of a thoorl 
=, y be uildly inaccurato descriptions of tho phenomena* An 
that this fo=ula indicatea is that it in IoCically impossible 
for a px*pocition with a givon propartj (say =pirical validity) 
to be derived from aem=ptionu that do not have thin propertyq, 
go, In the S-tvist/F-twict debate it Geemn vo have a choice in 
statinZ OithOr the lutYl of this is unimportant or the lwhatl 
of thing in unimportant, 
100 1 aupposo each maZnitude or a Siven variable Is a unique event 
or at leact is a proxy for a uniquo events Yot tharo dooo 
coec tA) be a distinction botvcon the occurrence of a movinj 
txain at -a givea cpacc/tim and two =ving trainz at t1u) came 
space/timeo 
11, Cay a ulmplo Keynslan modol with a de=d for labour f=ction L* 
,. 
E, IaRto-- 51=08 -, ý-- -I' ý 
10 M=t P*12* 
sco ftppcr 0) pp, 21 a ff'o 
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Mater ThM (Cont'd i 
The growth in the expenditure of the Brookingm Modal to over 
ý20 bLUion (VaGo) peae, illuctraton this wholo para,:, Taph 
rather graphicallye 
Soo FxJLed= on tho role of imagimUm In sojence. 
50 Ow ome kind of WficUty was raLued by U=* 
Ca hL-Pter- Your$ 
e. g. C*D, Broad ch, Ilt H Bunze Obno 1-4* 
2* This my well bo illej; itimato for nost purposes ainco the idea 
of causality Is intimately connected with the solutions tA) 
other problems that a particular thinker my wish to colve and 
co wo are lifting idoas, out of context* For our purposes 
this is not an Important criticiam cinco Uo are conoe=d vith 
causality in tho abstraot and not with doccribina a cyot= 
of philosophy for Economicce Ono could look at it ao follows,, 
We are, trylue to anzwer the question Nhat Ic cauvality? l 
whilat holdina all other Ophilocophio variables$ constant. 
of cource this is artififilal but we trust the colutions 
obtainod are justification for this admittedly rjucoblochal 
procoduro., 
e. Cp A,, Cp Ning che 1g C*J* ZucazGe (I)chae 1-4* 
Soo Artatotlo (1)# (2)* 
5* 'S 00 L*Vin=n A*B* aad Thalbari; 1. 
61 IlOr'3 Oub"tamOO 10 UýOcd tO indicate the Oriain of a chain of 
causee like a God-heade 
70 see AriOtOtlO (1) 101f linno 24-35, 
Uotow that on reading jproaagn in time it must be understood tbat 
unique 1moa7ecsion is not impliod, For Lnutancos a, fo=al 
COU 0 is like a law of nature unchanln4a, over timo whilat in 
final cauwlity tho last discowrod ovont is in fact tho ca=o 
of a previous ovento I= indebted to Mrs Troollor for those 
pointoo 
Thic divicion was contimiod bY tho Scholantio philosophom, 
Difroront torminolorj was uried bit tho eccontial diatinotion 
r='na# (coo Acquinae on o=mpluT and rolativo cmit on and 
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gmter FoHx (Contfd)l 
ocla= on essentially ordered amd pzrtiallyý ordered C=Se'30 
Indeedl ona stillý finds a distinction botwou 'me,. -Il=ical* and* 
se, hemicall types of Cauma interaction# 
log Sao n= PP,, 71 ff* 
see Bacon Bk- 119 Me 
129 soo oo, - Samuelcon PP. 1777 fC- (I)t "4olotoy #War and Peacel C, " Liabnis P*37* 
13. To an extent ruch debate in Economics is of this nature. See 
for e=plo tho literature on marginal coot pricinj 
(rofsj In 
rried= rootnoto 139 P. 15). Also the litarature on the 
Assignment Problem which are larcoly arcumento about definitions 
or the conzoquences of differont definition* for the basic model. 
149 Cee Ockh= on ca=ality,, 
15, Sao oeto I: ax&p=u cho 5p Por. -per 
(1). re 217 ff 
16* soo IU. U (2) p* 2131 
"The notion of Cauao the root of the 
whole theozy of Inductione 
and Mm P, 09 t 
07, he only connexion or rolation of objects$ which can 
load us beyond tho Jj=odiato impreazions-of our momory 
and sensoup is that of cause and offoctl and that 
bocau o Itia the on], v onot on which ve found a just 
inforonce P= ono objoot to anothors" 
. 17, soo Locke* 
Is* Coo Borkeloyt M=@ 
1,9. Coo Kanto Intod. 
20* Doca=o Looko mon evorything of the rdnd as an idoa QAd since 
tho. -M ideas aro dol*sitod in tho mind by conzation in con. - 
Junotion. with ry we could argue that caucality is productive 
in that it is prodacod by a cimplo input of sanaations# 
21* Strictly apoaking Kant triod to find tho conditiona under which 
a uniquo ordoring of evonts was cognicedo He did not explicitlY 
czaaino the problea of priority as cucho 
22,, It Jr. as woll, to d= a distinction botwen tho contimlitYlo 
the inooparability in timo and epace - of two events and 
-2.7-7- 
=tor. = (Co! ltl4), s 
thoir contingmwy - the Poosibility that they exist togethore. 
liccocalty Ju thc opposite of tho lattc, -. but pcrr6otly co: auictcnt 
vith tho fo=ere Sao Mae Pe 75* 
23s Thoso aro atnl comono 'sb: & ox=plop Mung-olo fimal dofinition 
c=ck of producti=o 
24. D=A p. 166. 
25. J= (2), M. -coll, Duozzoo (1), etc. 
M, 0 O_C) 0 amo hlwols Affacel tILir. duricultzre 
27. Weýchall deal later vith tho propozition that an r=ticul= 
caucal ctatozonts mwt bo derived fr= oaxwal Imm (ceo 
lavidoon (2) )$ ror our prozent purpoce it la curficient to 
point out that tho unJLfo=ity theory has coxtain drawback 
but alco usoful featuroco 
234. Zueasso (1) Pe 17 coos Cozo of tho Wv when he ancorta: 
"*** ir I WQrO C=r=utcd with an objoct and wcre 
to hit it with a h=mcrg nad the objoct broka into 
lVal; =ta; and In Lddition I happonod to know that 
tho hammor blow wras tho only chwU,. v In the circum=tancog 
of Vio obSoct at that =, -., cmtt thon I would alco know 
from this alono and without the leaut need of Inquiring 
whother or not those two ovcuts or others liko thom 
bave boon conjoined boforo or avor will bo aoUngthat 
the h, -. =r blow caused that cmach, " (footnote excludod)o 
222 I; OtO Y-Znt czr-urms thOY M. Lc-t bo tbouc; h it roc= intuitively 
mOrO 00=100t tO ItlOw POPPOr ln nacerting- that they mV be so 
impocadt 
30o Sco VaJh=gcro Also Wo Luruol (1) yt 2239. 
OT , bo word fcauzotp in tho acientifio acc=t of tho 
worldp bolongo only to the early otagul in which mall 
pnkliminaxyt approximate cancralioa-tiona oxe baing 
a-ccortainod with a view to timbsoquont larcur mid =ra 
invariable lawo*" 
310 Sao Y-=t Pp# 143-160* VvLng cmitains an una4aiu of a differmt 
proof %&Leh is noithor conclunivo nor as widoly uted as the 
ono wo'bavo roportcle 
320 r=t po, 182t 
N 
*Jýmv *0 W--C ZwA objects of a pousiblo OW5=00 
-176- 1 
ChTrA ". FoUr OAýVd)s 
33,6 Tho three typez of ewntbosis am $the cynthesis of appreh=GiOn 
in porcoption't Itho oynthosis or reproduction in imagination 
and 'the cynthevic of recoCnition In concept*'. All three =o 
esnential if a reprecontation of a =anifold la to be nadoo 
34* It voe= doubtful if a cu=ation of partial causea can in fact 
capply an escential explanation coo Levicon and T1mlbcrC* 
350 See Eving pp#62 ffs 
36. The medium is the vascato? 
37e frnhiv dictrassion bears upon the dictinction oftan mado by 
lin,. 7xictio philosophora butwman uae and t=ings or u-co and 
montiono There is no way of onmming, that in fact that the 
mc=Irjj or a v=tonce Iv beinZ tectod =th= than ita use* 
380 B=zd che Ile 
39* I= MC61110 Ch, V, cec, 11* 
400 Boo Berkeley* 
Me Soo Broad ibido 
42* Coo footnoto 26 e-oves 
marter rivnt 
Is soo Bunge and Lor. porp John for an analycia of t1wao reaconse 
2* jhLs appearv to be so of ot1wr formulations v=h an lic cau ad 
by$ and co on* 
30 sce Wno on tho distinction botwoon *use$ and Imontion' 
capoeLL11Y PP-o 97--90* 
46 For an introduction to modal loZic3# ace Lowia and lAingford 
che V, and Ca=ap ch* Ve Tho view we horo reprocont ic teen 
.. 
an a direct denCendant Of Lovicla czrntoz of atrict implication* 
50 This work has a usel%a detailed analysin of tho rolutionchly 
between caumlity and variouz implications* 
6, o Lowic and lanZford p* 124 eque 11*02, 
-'7'7 7- 
eater Pivo,. (Contd)s 
(t3) 13 (£JA Ki. i/) nE (w rw v) ' 
cubstitutings 
A nalm: . -, , &J) (WV) tl (011A U)) = 
But thic contradictot 
w V) 
Sinco v alco necenzarily follows from Comotw4g, 9180 yet 
vov oray follows no-asu=ny from v. 110=0 wo, have altered tho hicizrohical system of necousitiec which Aristotle implied 
by his doflnition* 
06 Prcm=. ably defined a la Tarskis 
ToZ; other wl-th vost logioi=r, *, 
I mean roally that causal troposition is not simpLy a logical 
Ono* It ic both exionalonal end intenoional whorcao Burks 
cae=s to, have conoludod it is analvcablo In term of pure 
logic* It is true that part of what a causal otatomant 
propomou it about. itself and henco analyrablo in terms of 
logio via a mota-aystem am this. But it also appears that 
not all th* proportica of caucality can bo to analynod. Mho 
implications 
-2 (ý QA :ýQ 13) 
curoly implies that onco we can provo a conditional relation 
between propdaitiona wo can p=ve a cimilar relation botween 
caucally necessary propositiona, Undoubtodly, thic in-so 
2oZIcilly but I wonder if tho =a could not be caid for any 
linzuLstic odtity wci may chooco. When we talk about, pro- 
positions D=k3 in co=eot but ho in not talkirz within 
cauml analysis* 
Burka analycis thus appe= to bo uupornuous ainoo cw1=111tY 
is Ite own mota-lan, -, uarv, 
If ona takca a different criterion# Lay riendorEonla non-triviality 
critarion with Izatoriall roadina Istrict, ox owmall and vir-O 
vorsae In which cice wo muit diov that Izatovialt implication 
can doduco statc-ments which ctrict and cm-wal implication may 
-f-7S'- 
Ch r Fiv I C2 3PIr. - ej Lqt#dlg 
110 not# , Vowg hero# we my find certain c=-, -. al exl=euniona bettor exproosed by truth P=tIonal logic, 
12* Im, the tense or TuriAL WO 
130 zy Godella thoo=a for a Gimplifiea statw=nt of which 8041 
Vewmn and Navlo 
14* Soo Ta3d: -i (1). 
15, Soe Davidson (I) & 
16a see O=ttt Simon etc* 
17# Note ecoiwmintu have assorted that concUtioraic =0 uhat 
owl 1 --cs; 
10 aout, 1"o, 4 Utat=cnt or thjA View goo VGhta, 
Is# Por o=, ple nee neeno or lmzraki 
20# It-raou1d_: 'je. m=a clear that propocition, does not moan hora 
amt-oncon tocother irith their =ev. Mzg. Here Proposition In 
taken to, be Unguiatio entities that ara themuolves extra 
linguistic but vhich can be exrxenzed by ventonoeco 
219 Truth Value her* do*4 not imply caumaity ic truth-jýmctionta 
but aimPlY that It can ba Caid to be, truo or falsoo 
220 Porhaps the diatinotlon betwoon exteaaion and intention can 
bo chamcterived as follows, Eltonuion In the truth of the 
1; =t'D=G whOrs" intcur-ichn Is tho Proposition expreaced by it. 
ThUG in the Gentezceg Mat m= is bald# tho extencion In 
txuth value that the =n twz no hairl whilat tho Intension is 
the proposition that t4a m= Im. balde The first (extension) 
can only be found by rofera=a to a state descripUon whoroan 
intonsionn can be found by analycia, 
1. 
Chanter Sixt 
Ihmo mad* 4ýxaat use of argguoents u=kr this boadingo 
Zoon bere, ae the-00-maled Vienna Circle . ca=po schlicicl 
Franck and Von 1-Uses, 
-Z79 - 
ChaRter '; LU x can. 11d), 
It doen not mattor whether we take verification or refutation 
as our critcrion* The principle in both oason io idonticalo 
4m Soo Von Micen Y* 50 ff, 
Cee Camap po Be 
See Samuolsont Farawmur Popper Otos 
cf. the claDoical thcory of rdero-oconomica. 
so rlote that from this M=y of tho U=Cientific alaciptiona bandiod 
about by poeitivista and anti-roductionisto are i=ediately 
tr=clatable into pollUcal doipat 
90 TarskL (1) p. 6 1569 
10* $eo, Carnape 
11* Hadzen would,, however# probably not with to say thics 
12., See the work of Suppes$ Both and, Van Fraason& 
130 Sao Popper (2) ro 741 
a Cyatom of anaUtic atatemanto cannot 
be regarded as a cyston of empirical or 
acientific lwpotheaes *. s since it cannot be 
refuted by the fulairication. of ito concoqwncoal 
for thoro too rmat be analytic*" 
14# Goo critici=s of Oilne on this# 
15,0 It should be made clear that logiciane have drawn distinctione 
between idontitys equivalence and equality (coo Carnap) which 
a, min is a debate that is needless for ua to enter# We 
shoulds, howovorg bo av= or the fact that weaker forma of 
the identity relation have boon introduced (ciao Bareaa Varms 
PP* 77-81) following Carnapla dicouncion of aquivalonooe 
Chaptpr-Sovew 
10 MWh of the followin,; - ic baced upon Ca=ap and Ijurcol (2)o 
2* 1(7z)l ic interpreted &a $the one individual x cwh tbat' 
and 1(6 s*x0* *)' ic a GOntOntial matrix with 1z' an a froo variable* 
-2,90- 
2M. ter Seven -(0, ogt! 
A)s 
$x -= at me=s Oxf-is tho z=e individual as 
Is* 
4* r4oaning here is io be understood in the amso of dosignativa 
DeardnCe Soo Carnar 1? *6* 
5* Dote that Ca=ap has cua-eated. that tho dof"itiow could be 
applied to tho firat method to circumvcmt tho nacersity of 
invonting an infinity of nwdnata by uzina extGnSion and 
intmaion, But vince we bave found causality Is not truth.. 
funotionaig this ic obviously imppropriatoo - 
60 This docs notp howavarl Involvo tho corxauaLon that tho only 
objoct of acienoo is the coarch for cmwal Imm, Tho 
aa=ption is = att=pt to cut tl=ush tho difficulties 
currounding thin aspoct of mothadologyt which coome urxU)eidad 
an to how scientific 1anj-. aaVa aro in fact invented4, All va 
do in to look upon langwgo fo=ation as a ocientific activity, 
SBMdqr-. 
it cee Suppas (2) p. 260-2719 It appeara that tho necousary 
runotion4l relation between the two cub-lancua, 6ma looked upon 
av note ofnotation in pos. -iblet 
2@ Thin in imposcible we have arguodo 
The a== may oleo be truo of other kind of statomont by tho 
Princirace of Alteration, 
49. Thia co=ont =7 be doina em inJuatioe to certain obsorvarce 
ror inutancog V=ohali writons 
"110 Ci*Oo COUrWtj tau&t that it ic necosuary to 
faca tho difficully of regarding tho various 
elomanta of an economic problem, - not an dotozzinj; ng 
ono anothar in a chain of causationg *** but an cal. 
=tually deto=ining on* anothor. Vaturota action 
ia complozz and nothing, in Cuined in tho lon, - ., run 
by 
pretending that it is simple# and tryinZ to describo 
it in a coriou of elementax7 propositioas. " (p., (viii)),, 
Perbaps thin point in bettor Mustratod with reforenco to 
the SmsumPtiOn wO =do U the provious chapter. There we 
aow=d that tho fo=ati= of a causcal coutenco Mceoded 
ia PreciaolY tho C= ma=or an c0ionce wan conductode Thin 
implica that tho Axiom of Constr=tability boldco Nov WO 
havo assumod that it doeu not holdq 
Cha2ter 
6f, Tho following ic only tentatively holds 
1 roprownts a &atch of the gmph 
00 For this we say use a meacuro of versimmilitude as auMogted 
by Fopper (1) pa 223 ffs 
Goo, for inata=og ro2oarch into tho do=nd for and cupply of 
monoy* 
10* lbr discussion of this coo lla=la (appendiz), 
avintor 141ma 
For an exconent introduction to thin aeo C*De Broad *Tho Ylind 
and Ito Place in Vature" R and KePe 19259 
2* This phraue is Uk frop r4lo upon-whove dincussion'=mh of 
tho following lo bawd* 
30 suumaaistt and Idete=Infutlaro hero to bo taken as categorimb- 
tiona of oppor-inS pocitiona-P Thoy aro not intondod to rorlect, 
tho tuo philosophical pouitiona moro ucually charaotorioed by 
thome na=aq though it w woll bo that thoy doe 
4. fC=Plote mlanation' can bo rogarded ao analoe= to #occontial 
explamtiong for which Lovicon =A V=Ibarg ahould bo conaultodo 
11-he parallol betwoon this idoa and Viat of Cawo lo c1car. 
60 AYIG Op cit, Po 17 ffe 
Ibid p. 20s 
Be Sao Chapter Th=o for a funcr statownto 
Nrhaps ona could look at the difforenoon botwocrn tho 16twict 
arA the C-tviat in thic lif; hts The F-twict dooo not askywby 
a porson broko a given law vhoroas tho G-twict would boo ADmin 
; am Indobtod to 11ra Troollar for thic point. 
10.1,0, uniro=Lty.. typo ewica rolatiorm» 
-z%z- 
Ma2ter Iline 
. 
(Co! j%'d)x 
FOr thO followim3 lot us cuppose that exporimont. bore =arm a 
Pe. rfeCt experimont despito tho difficultica assoclatod vith 
altoration. 
gmtýr miens( 
19 See Loppors Johne 
20 F= the abovo it is cloar that vo we spoakinC vo4r COnoral3y 
about economic conoopte, Doopite cortain mov=Onts tovarda 
linear pivaramdma techniqua (o*j;,, Lancastor) the conception 
of an actor as a Coal-oriented aConcy is as strong an ever, 
3* See 16bite Introd., 
4o o*g* the verb 'to akatol in. tho sentence 01 ckatod acroun the 
pond after John puchod to' does not denoto an action for $I# 
since *I# did not Intend it# whereas in the samo eantanco the 
verb $to push* does denote an action. 
50 Soo AxiDtotlo 10200 
60 Fbr those coo Whito, Int=de 
7s Thic paragraph seems to mo to be inconclusive* In particular# 
the linguistlo dintinotion, between Iro=on' and 'calico' Upon 
, which the whole arg=nt recto is not dispelled, Lot ua hope 
further work uill reveal that our ar&ument is not too micloadina* 
as rbr an exposition# coo von vri&t, 
90 Fbr a virallar conolucion dorivod linb-aiaticallvp coo Dowors 
Charter Mqxeno 
I* Swunes (2), pe 106* 
29 Hicro-cconomio doolsiona can aluo bo coca in tho r. =. o ft-amework. 
Rare# how0vors vo Chall concentrate on the mtro-oconomio theory 
and leave it to the reader to interpolate CuLtable micro- 
cconc=io analysice 
30 Goo above Chaptor Tons 
-ZS-6- 
cvcr (Cont'd): 
49 17br a =or* riecroun atato=-nt consult Foxg, Thorbocko and Senruptao 
50 For an oxcellent discuasion of modela we Cuppea (2). Also 
consult Uppor# Jobn for a simplitiod. and imprecica analysia* 
61 Me impossibility. theorem ic quoted in 1%al* Do attempt to 
abbreviate or alter It ban boon made except minor notation 
and a certain amount of editina; e 
The reader may be V=zled by tho cuAden =o of t-he torm I c=co 
I boliave it in ObVIOuG if wo rc=mljor the conalusion. that an 
activity in c=&%l and so the linking of fondus and Imanat 
=wt be by meann of ca=eo* 
so Sao la=tieffo 
ror diccuscion of thin and related pointsy coo Willet md Forte, 
100 Goo Fvppor (1) PP& 72-75. 
11* Soo Suppes (2)o 
12. Thin In a torm invented by# I believe# Ubitohead for the 
phonozenon of cupponing that oboarved. phonoo na will conform 
to formal calculiL* An o=plo may bo that Parsto Optima3ity 
should. be the aim of Governmcnt policy when in fact F=vtian 
Welfare Econo--des in a theory of conm=er and producer bohaviourg 
in easenco the torm JL:: plJLcs tho auppocition of conformity 
botvacn a thoorotical =zlyaio and the porceivod world* 
- zS4 - 
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